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Page xv. line 7. put — colon after it. 
Page lyxxv, line 1. read, and fince B is the ſame mak or 
Page Ixxvii, line 11. for all aliquot, read aliquot. * 
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INTRODUCTION. 
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INTRODUCTION. : 


| TT may be proper, before we ſer out, 4 

apprize the Learner, chat the ire: 
ment ** will derive from reading an Book 
of Science, wlll be nearly ropartiofa able to 
the Care and Attention "ith which he pe⸗ 
-ruſes: jt that che following Work will de 
read to moſt advantage in the order in which 
it is printed: and that if he draws the feve- 
ral ſchemes on a larger ſcale than are here 
.exhibized the advantages he will derive . 
therefrom will more than I for the 
trouble. 
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Brphanatin ; Chdriteri. 


+ This mark is called plus, and when it 
ſtands between two quantities, it ſhews they 
are to be added together. Ex. A+B is read 
A plus B, and means that the quantity repre- 
preſented by A is to be added to that repre- 
ſented by B. 

—, This mark is called minus: and when 
placed between two quantities, it means that 
the quantity which follows it muſt be ſub- 
trated from that which precedes .it. Ex. 
A—B is read, A minus B; and means that the 
quantity xepreſented by B, muſt be ſubtract- 
ed from that repreſented by A. : 

| *, 18 


xvi Explanation of Charadters. | 


X, Is the mark for Multiplication, and 
when placed between two quantities it ſhews 
they are to be multiplied together. Ex. Ax B, 
ſhews the quantities repreſented; by A and B 
are to be multiplied together. | 2 

When one quantity is to be divided by an- 
other quantity, we draw a line below the 
former, and write the latter underneath : as 
for example = ſhews that the quantity repre- 
ſented by A, is to be divided by that repre- 
ſented by B, Sor | 

This. mark = muſt be read equal to” and 
ſignifies that the quantity, or quantities, which 

precede it are equal to thoſe which follow 


*k- Thus AB ſignifies that the quantity de- 


noted by A is equal to that denoted by B. 
To exemplify all this, ſuppoſe A ſignifies 
12, and B ſignifies 3, that is A=12 and Bz, 
Then is  A+B515 | . 
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Euclids 8 Elements Y: 


BOOK I. 
DEFINITIONS. 


I. * 


At Point is that: which hai 4 no parts, 0 or 
magnitude, 
„ 
— line «gh without wennn, 
IV. 

A right line is that which is perfectly 
ſtraight, or which every where tends the 
ſame _ * | TY; Adee 

V. 


A ſurface is that which tas only length 
or breadth; or concerning which the idea 
of thickneſs does not enter into confideration. 


0.7 > | 
A plane ſurface n called a 


plane) is that which lies evenly between its 
oundaries: or which every where agrees 


| with a right line paſſing through any. two 


points in that ſurface. 
VIII. 


20 W to. 1082 91110 rags 


A right Vick gen 
called an angle) is the den Which two 


right lines meeting in, 7 Point have to each 


other. 
An angle then is ſaid to FR wo lofetac- 
H arte Ig oh 


cording as the lines which form: 
more inclined to each atſier and this indlita- 
tion is meaſured by deſcribing a:circle- (BCD) 
about the angular point (A) as a center; and the 
arch (B O) intercepted between the lines Jem 
ing the angle it its meaſure, . av a 

1 i 


In order to aſcertain the 1 5 5 
arch (B C) which meaſures an angle ( 
or the prapertion which. it G5 za. fa the whe 

circumference of the circle ( ſaid 
circumference is e. oſed to be Gab into 360 
_ parts called degrees ; each.of theſe is again 
diuided into bo equal parts minutat: ond 
each of theſe (when very great accur racy 
quired) is ſubdivided into bo equal parts, c 8 
ſeconds. And the angle is faid to be of fo many de- 
grees minutes, and ſeconds; at are contained im the 
arch intercepted berween the —_ W/O it. 


e AP 0! 


If a right line D 00 Randing upon ano- 
ther. right line (A B) make the-angles on each 
fide of it (as AC D and BCD#®) equal to 

b 4 | each 


. 


» When nel angles are HEEL IG point they are 
diſtinguiſhed by three letters, the. middle one, of which ex- 
fps the angular point, and the other two, the extremeties 


of t the lines forming the angle. 


185 angles is called a 
81A. r D) 
ear of 


17 t 4 27 


each other, each 

a Hae 

Ars; 14 0 de 

| 138» 01 — U Rae, X. 
Fern Odruje Angie, iy Wat: which is greater 


e es ANN „ 246 
we —5 ACE i obtuſe * it 
' then the right wage & CD © 
"a Na ann 72 
hp Og thar which is Teſs than 


2 tight angle. 
us the anglt E B 5 acute breauſe it is 


15 ty the . angle 5 c . 
0p gde XIV. N 
N ere is any bounded 


» 


ace; di it is 
formed on a plane tee, it is called a plane 

aw XV. N ee 
* Circle is 4 phage figure bounded by an 


uniformly curved line, called its Grcumference, 
to which all lines dran from a certain point 


witbin the figure are equal: woch W lines 
mn 008 LANE 4 al 8 

XVI. 84 hy | | 

And that point is called the center of the 
een. r Fe 20 1 : 

| XVII 


xx ' Euclid's Elements, Book I. 
J XNA een 2 2x7 


er rc 1K Kt Yin OY 
throu The 47 e e at both 


ends by the — 


L | | kw wt bay 
A. ſemicircle is a plane figure ge 
erence 


diameter, and that part of he circum 


of a circle cut off by tHat\diameter. 


AB DE it the. eircusſference; Cy, 
center; BC, AC pk CD &c. cr a 


B D # 4 diameter: and the figure B'E 


„ 
ä XXI. Sg way A 
x WY why 90G 
A plane figure bounded by three right lines, 
1s called a triangle. 


eb Ste- * XII. UNS 1 war 2- A 
{is Ws ant, e ei 


= "hos figure bounded A four. right 

lines i is * a . 
| Aim, ">: e 

Plane figures bounded by more e than f 
right lines are called Poſy bx. Whereof tho 
having five ſides are called Pentagons, thoſe 
having fix fides are Hexagons," thoſe having 
ſeven ſides are Heptagont, thoſe having erghit 
fides are Odtagont, &c. 

If the ſides and angles of a polygon are all 
equal, „ 1 De a FR 003 an; dr a 


Negulur 


I Need elde een cs 
3 gs” 8 Book I. . 


122 ing a lifts of five," 97 SY” 1285 


oni üb fy wp 


ilateral bl is that whole Lies 


ug 312 is Tl: 


- N _ % 


ud, 
aa fu 1 0 150 dar e 


en ' Bo 4115 af 15 
An Ihfethes Treg: is chat which hich two 
equal fides, — Das 2 8 14 . 
2 * AGATE wd N © 
Vun. 
led T is that which hath 
FF. 2 an 


beak i 5 e baba; n 


„ente, 


A Square is a qua ang e, 20 ſides are 
equal, a and youre! angles are all 929 angles. | 


21 * s XXXI. 21 127 


A Reeian +} is a ** 1 an les 
are all ri oe ang EDD fides os angles 


Wequil.* 1. 5 s quay 42" 
A Rhombuz is a quadrangle which bo all its 
ſides equal, but its angles are not right angles. 


XXX V. 
Pargllel Lines are ſuch, which being ſitu- 


ated in the fame plane are every where equally 
— 


xxit Evckd's EI e Bob: 3. 
diſtant; or if infrtety, prodyectt hott ways 


will never mrer. 

The former of theſe definitions of paul! . 
implies the latter, but it layt i under the netefſity 
of defining what is meant by: the ditance of 
a point from a liub. „ egal 10 baun 

Die diſtance of a ew (A) front 41 (BE 
is a right line (A D)/dFaton ph, oa the 
foint (A) perpendicular to, and tes mi 


that line. 
XXXVI. e 


A parallelogram is a qua ran le, whole op- 
Sofitel ädes afe i” f = 2 
I have been obliged to follow the ab- 97 Ne 
in his definitions, becanſe of the mage 22 
the enſuing work, but it would have teen & been 4 
90 have placed the the” 35th" hui IWIAGdi: 
after 57 107, 181 3677 fabhieh wk 
in Euclid) old ba 1 the 0 3 
for a rectangle is om 2 Species of 4 Nor 7 
lelogram, whoſe ange ave d ani 
fruare ir that partitular kind of 2 ng i ®/ 
ſides are all equal. I ſhall conclude with. 
Euclid makes his 34th defiffition., * = 
Eyery guadrang/e which is not a beet. 
ram, is c a trapeælum. | warts 


, 3 a FEI 1 FR 


- 


* ＋ 4 | 4 3 * * 1 ' * — * = b. 2 * ” 


POSTULATES 


AEC Elehients." Bent E Pe 
0 COT I TRIES 


1. That 4 right. line may be nr ough 
any -two- points. 
2. That a given right line may be conti- 
nued, or lengthened at pleaſure from each end. 
Zi That about any point as a center, an 
wich; a radius equal to any given line, a circle: 


wax be deferibed. 


F O M 8 I. 
ene ae to one and the lame thing 


40 ab to 

W T. al thingy ale equal things, 

he fums will be equal. 
If equal things be taken Fon om equal 

things, the remainders will be equal. 

6, .'Things hat ate double of the fame 
thing, are equal to each other. 

7. Things that art halves of the ſame thing, 
are equal to Pesch other. | 
ig Buck fgarcs as being lack upon ench 
other, every where agree; are equal: that is, 
che ſides and angles of the one are reſpectively 
MY the ſides ati angles of the other: 
9: The 


3 EG 2 PA 


— _ —> — 


*-Arpoftutatr ir. ——— 
_ of 2 ſame very e ay operatidn ; the method of 
k is obvious 8 everyone; of witith' every one imme 
— he can du without any inſtroctions. 

| An Axiom is a truth ſo very apparent as' to fund in no 
Er but extorts an aſſent as foot as propoſet 
ng ſelt· evident. No truth, however certain, can be ad- 

— as an Axiom, unleſs its evidence can be immediately 
underſtood without any argument to enforce it. | 


xxiv Euclids Elements" Book I. 4 


9. The whole is equal to all lte 
taken together, and is greater chan ay} 


alone, 
10. Two lines cannot include of dong 


a ſpace. 

12. If two tight inks (A E and oa th 
| meet in a point (A) they cannot be both 
parallel to another line C D. © This, rb more 
| flain than Euclid's 12th Axiom, is hardly * A 
ö evident: wherefere let A C and FG : 
| perpendicular to C D. Then if A B is. parallel to 
= CD, we have F G=AC / by Def? 5) al 
1 F AE i parallel ts CD d F HA 

| Wherefore (by Axiom 1.) F G=F H, 4 * 
| to the whole, which is impoſſible; conſeqt wh F. 
| AB ic parallel to CD, AB rs not . Is 


4 


* 


1. V. 


PROPOSITIONS ako 


* avi 
Problem. ' hn ** 
; 8 9 Y ERIE 
Upon a given right In (A B) to & 2 
, equilateral rb (AB C.) " Le 


iſt. About A, as a center, wild the. diſs. 0 
tance A B, deſcribe the arch of a circle 32 


(ty pal. 1 8 


888 ne "1 ———_— — ** as, i... Me. — EO. 
— —C 
* * . * 1 


1 A — is either an aſſertion of ſome property, N 

truth is to be inveſtigated; in which eaſe it is called a Theorem. 
Or it is ſome practical opperation propoſed for performance ; 

and then the Propoſition is called a Problem, as in the 


| caſe before us. 


_— a 


r Legge h the me 


& B. deſeribe the arch AF < cutting 
= former arch B C, in the point 


zd. Daw· A. Cand BC (by p.) en i 
ABC, an equilateral triangle, whoſe fides are 
all equal 10. K een ak | 

drod od ats fer 


DEMONSTRATION. | 


For becau A is the e Euter of the arch BC; 
A C's equal to. A A B'{by Def. 15.) . And be- 
caſe B 18 the” II. of the arch AC, BC 


it 1 wherefore 
A 03 5 LY 10 88 e B, they 


are 157 Ax." I.] conſe- 
quenti 185 \ FSFE and. A being 
equal, 05 i 7 5 is equirtteral (by 
A 
This- problom/in 7 * demoy/tqate vera! 
other propoſitions, alſo alſo furmfhes us with 


a method dividing 4 groan ing into a 
number 0 22 parts. 

7 divide Fir line K B. 10% f equal 
parts: ſet 0 gr ot her lie Q 9 7255 Kam 
from C to Dj andi on; C D make a lateral 
triamk, CE D, arid: from the vertical angle 
CED drow. lines to the diviſions on © B; 
then will this triangle, C E D. ſerve us te divide 
any lint, that 1s leſs than C 65 ants 7 4 equal 
parts : thus take the diflance A 5 7 in the cm- 
paſſes and lay it from E on bath Aer E C and 


E D to F und G, then dra F G,; which wil” 
TC 3 4 


xxvi- Euclids Elemenits, — 


B tual to. B Ah will BBQ Fold equal 
Parts OS lings 7.8 n lis ver titel — 
Mpiſions an „As. eee 
5 . 5 wall op, 
7 the,, propofitiane, ae 5 
ee ech ß £5 8 = : 


PRO'P.O 8.1, * N . 
| Problem, ... rd ai 
At à given point (A) to put a fight line 27 | 
to 2 855 right line 1985 5 185 , * | 
1. At the given point A as a center, with a 
radius equal to the given lige B C deſcribe the - 
a 4. Deg a eire TD E e. 3. * N 
2 ine (A ) from the center A fol 
the Tees -4phrny 1 this arch, then hall 
ay cn AD be equal to the given dine E C 
5 an Wos 
EM ON S TN RK ION on 
1 is eee om this cunſtrudtion ande def! 
that all Jiges drawn from the cent A i000 
x citcumference DB, mut be euν⁰ν 
_ iven line B C, e AD 
to EC. : Nis ze I Bt 


27 Nit problem is as — ary in almoſt invory © * 


practical operation as _ ution 1s eg Ka 
The 706 


PROPOSITION Mons 


adi MF bur £ jut. 4 


Pr 
Two ien Bnes (A. Brand. & Bf Apen 


ven; to cut 77 rom fer 0 4 annoy 
(A E) anal he uf (5. is p 92 2 = »{yar 


At 


N „ CORY J z 
ov > Euckd, ba ent Bed 28 tl 
po the 


| "of Wk greater 
(AB) as n'teriter; with a Taditis*equal ts 
leſs, (C D) deferibe SAP ah Af a Grelle + 
polo 3. W cuting A Bin Ezthen is AE a a part, 


of A B, equal to CD.” E. F.. 2D} 
Tus it con evi to nerd . dexponfration. 
This probier 2s mas mm aps 


lication as the * 


TIDETIL 


PROPOSITION oy 


E A3i97 99197 2 t ACE 1271 : 
10 5 

| 05 
75 DP) car 


2 25 hs # Hom 


. 3 . 


0 


1 
I 
AY! 


7 


in 


the otberz each to En, ng 

. * N. 41 * 

ode vs VEL) 4. > N x; _ 
e 


Concc de - th e Da! 19 — deut on the” 

point A, Xx, ihe lin 5 n the line 

A Bz then becabſe the! + hives chen. the 

point E Will fall B; alſo becauſe the 

angle D, is equal to the angle A, the _ 
D 


xxviii Euclid's Elements. Book 4. 


D Fü will coincide with A C; 7 * theſe 

lines are equal (by ſuppoſition) the point F will 

fall on C, wherefore the line E F coincides 
with the fide BC, and the tvvo triangles (AB 
„ DEF 5 agree. in all reſpects (Vide Ax. 

© 
| * oa is of uf to demanftraie the 

next, as well as many others, and will berwanted 
in page 152 of the enſuing work. da r 


ROF OSIT ION; v. 
| - Theorem. | 


The angles (B and C) at the baſe * * (B C) of 
an i/oſceles triangle (A B C) are equal. "7 


DEMONSTRATION. 


Conceive the line A D, to be ſg n as 
to divide the angle at A into the:two eq ual 
parts B AD and D A C, then becauſe B A. 
is equal to A C (by ſuppoſition) and the fide A 
D is common, the, two triangles B A D and D 
A C will have two fides B A and. A D, and | 
the included angle B A D, in the one trian- 
ole, equal to the two fides A C and A D, and. 
the included angle D A C, in the other tri- 
angle: wherefore the correſponding angles C 
and B (which are oppoſite to the 8 ſides 
AB and AC) are _ (by prope 4.) | 
FROPOSITION f 


— 1 * _ _ 


— 


— 


_ 


* The baſe of any figure is that ſide on which it is ſuppoſed. 
to ſand. 


| Baud. Elements. 


"289p05trrox u 


213107 tf 5 Fe (Sram art * 25 2 


1 abs e (A'B Cd A g I's "1 
angle (A B C) are” equal,” the der (A, B and 
AC) oppoſite to them will 22 equa. 


0 1 $9 
DEMONSTRATION.” 


For if the ſides A B and A C are.not equal 
let one of them, as A C, be the biggeſt, 


. Book I. ; 


from 3 cut off a part, C D eq to AB. | 


by pr 
/ At in the two triangles, ABC and D 
hk 8 two ſides K Band B C, We 
neluded angle A B C, in the one t 
ABC) ©) is & val & thetwo 6 De und E 
1 and. the joctuded angle b e other 
triangle DB O) Ice: by prop. 4.) thoſe 
two triangles (ABC and Tt 05 * equal 
in all reſpects, which is Sante there 
fore the ſides A B and c (7 
qual. Q.E. D. ieee ee OV * 


e e eee HO er e s. 
oe 57 Cara. Th: WW be% bo + fy 
3 if all the angles of a triangle N. pms, 
all the fidet muſh be en Are . i 
equilateral (Def. 243) 447% 516 191 hy N 
* This propoſition will be wanted * n 
tie th 22 it, and the zad we know = 
if one angle of a right angled triangle is eli 
to 45% the other is alſo equal to 45 


a 


dis 


xxx FEuclits Elements, Bock E. 
"1, © * e 2 Wa! 
duo fides are equal, and thence we have an e 


way 10 meaſure the beight U bu A H, fir 
if we tale a ee een ben 7þ 
till the plumb-line «cuts I as inf thi'paint'C, 
pa nb writ road es ane ß K 
the he 1 ger 22 Nea a tits 5 N 


N 8 5 294 12 Tt: * 
PROPOSITION. Yay 

WM. $8 Theorem.” | D. A 
Ft * . We tr. an (a 6 1 1 


to the thre "of. IT 
5 ( 15 the corre 1 
S. 77592 es 

to the equal nder LA B 40 BE 7 
AC and D F) will be e. o Gd the tr 


will be equal.in all 55 a 


p f ah 
i! On the B, as a center, wi xg 
juk'to:iB/ A, "deſcribe" an arch. 2 17 


through the point A (by pof 3.) alſb on C gan 
center with the radius C A, deſeribe an a | 
e 


1 2 


atch (A e) paſſing throu the ſame point 
Suppoſe now the line E F to be laid on 
line BO they Will agree, becauſe they are 
ſuppoſed equal; alſo becauſe D E is equal to 
A B, the Ppt i D opt fall er 
arch 


. : . K » k 1 $4 A 5 
1 & 01 1 2 * . by w 1 , 5 . f 
. 3440 


Nag 4e is ny part of a circumferene.of x 


3 46 DADE WJ 812 


F 28 5A = nN 


A e ſeting then the 
Bein in deb arches HA e and H f, 5 — 
N the, point A, bete thoſs ures inter- 


each other, and mti gles muſt agree 


TS Arx. B.) AED. 


will PF; 
* 4 ens See . 


71 et K. 
ar und Preh abs! 


To bib, or dig 1 öden 180 (BAC) 
into two equal parts (BAD azdDAC.) 
center, with 


At the an i „ as 
any rags * Jeſetide ua arch 80) 
Aa of ide ginn angle in the 
points B and % P. Tbniog ee 
ae bee "of. points, 82G@rritcrs, with 
A HIPS EE II AN The each 
ther in d 1 Tan Sit 7 | 
LY W b 
8 180 e which = ie the 
DE NW KA T ro N. 


In the two triangles BAD and DAC, we 
have A BAC; B D=D C and the fide A D 
common to both, wherefore ſeeing the three 


Ip © | ſides 


Its 4 L prey point muſt ene | 


xxxIii  Ruckd's 'Edembtits. Bust E 


ſides of one triangle, BAD. art reſpectively 
equal to the three ſides of the other triangle 
D A C, the correſponding angles B A ire and 
D A C (which are oppoſite to. the eq es 
BD and DC) are caval: ( 1272p . f ng b 
cauſe theſe equal angles together, compoſe the 
N #7 angle B AC, that W biſeQed. Q. 
E. F 
This is a moſt uſeful problem i in der geo- 
| metry, as it helps us to perform many others: 
alſo fince by this method of biſecting an angle, 
we alſo biſet the arch, which meaſures that 
angle, we can, by continual biſeftions, divide a 
quadrant into eight equal parts, whereby the 
whole circumference of | the circle will be qroided 
into 32 * parts as in the nautical card, or 
Z#, compaſs. We hall. alſo refer to it in pages 
20% and 208. Dre 


© PROPOSITION x 
Problem. 
To cut a given right | line (A B) into erg equal 


parti. | 
| SO LUTIO SY 
1ſt. On the 4 when equine trian- 


gle AB C. (byprop. 
2d. Draw C D biſGing the angle ACB 
(by prop. .) which will cut A B in the two 


equal parts AD and DB. QE. F. 


DEM O N- 


Bae Bienen, Be l i 
DEM ON.s. Vis AT 1 0 W. 

| For papa LY N wg 
ACD 1 88 CC . 

A CHIN 

and CD) KS, 


one trian 
C D) og. on wenden a 


the other tri gle, eg | 6087 
| 50 fides A B àrò e (by 

pro 

Pit” problem is of alu in the folation of 

many others, and the preparation of many theorems 

for demonſtrations It i alſo quoted i in page 223. 


PROPOSITION. XI. 
1 * Pran. ENS 


Wo 4 right line (C D) 3 1 
a given — right line (A B). 69 7 point 
(C) given in the Hane, 2 


SOLUTION. 


1ſt. At the given Point C, with ve radius, 
deſcribe arcs, cutting the > given, line in the 


points A and B. 
2d. At theſe points (as centers) With any 


radius larger than A Cor NC, deſcribe arcs 
cutting each other in . . 

3d. Draw DC, which is the preenic 
lar ought 24 


4 E M O N- 


iv. Fuste Nr. Bai 7. 
DEMONSTRATION: 


For (by gui N C=CB, ,, h 
oy DEB the there A AE aa 
mies Ge DG 5044 b and ED 
— meg 996555 10 6 . 
erb 


Hy of he pork . lar it 
T7 wing treatiſi are. tao many ta. He ν 
the [elution here given is chiefly ufeful when 


the given point is not very. near the end of the 
pros line, fer when, 44 is 6, and we have nat 
room ta continue it, recourſe m muſt, be had to 
ng emen, 
3 


PROPOSITION, *. 


ale ties 
To from, 2 Fs Crs 4 . BH { -) 
of that a (AB) bY 
-- SOLUTION, | Ao 


ſt. At the given int C, as a center, with 

* Fin 1 will reach beyond the given 

line A B) deſcribe an arch A D B, cutting 

the given line AB in the points A = 
( 


7 ; = 


eee, 


np upon 
e 
l 1 er 


Gs 10306 has 9 4 2 = 


1 ehr wk bi t cs 
the two cbneigtiots-trünlgles wh 
E have AN es A C, 1 85 


e by joal 87 25 
4 > angle 
in 9985 10 
CB; 85 58 97 99 989 
255 1 4 b d © 
tria e '0' 
and the included Angle 15 15 5 


CD Ba aged, corre LE 1 
Hure * 
Thi ob hs an, 6h often ed in de- 


5 55 e "ifs 

Are 

the ſolution here 2 has tie ſain- e, — 

won I cr 111 Fo 
Ik 11 


appear. ram 
4 k | 3. 48 TI * 


* 
% 
4 o i f : 4 TFT , 0 * 
Py 48 * . ” 
* 7 * * A . 
Vs TA 1 
[ - þ * - 
* * 
* * 
* 
„ 

* 


* 


an " Euck#s Elements. Bra Z. 


PROPOSITION, 2 
3 Nieorem. 


| 4 one line (A B) fndr qpas her los (& 
P) they make two angles (AB GC AB 2) 
which are either two right angles or token W 
tber are equal to two right angle 
If AB is perpendicular to C. D the, an- 
25 A B C and A B P. are right angles (by 
| 1 
If A; is not td to C D draw 
(by 1.11.) BE perpendicular to B D, then 
it is evident the angle A B C is greater chan a 
right angle (C BE) by the angle E B A; alſo 
the angle A B D is leſs than a right angle (E 
B D). by the fame angle E BA; ſo that the 
excels of the one angle (AB C) exactly ba- 
lances the deficiency of the other (A B D) and 
_— their ſum equal to ws right angles. 
RD. j 
This theorem will be i in een 
many . others, alſo when .we know either of t e 
angle: AB Dir A BC, we can find the other 
| 5 Jubtrafting the given angle from 1800. J hus if 
A As the angle A Þ Cis = OALY 4 


PROPOSITION xv. 


UI. „ 


ped F 


Theorem. 8 


Tn two lines (A B and C D) cut one he 
the oppoſite angles (AE "r and DE B) /hall be 
Tqual. | 


4 - 


For 


* 


* 


Euchd's — Bea J. xxxvil. 


F 6 CE. upag. A, the | 
r E A A+C Cb ers ned angles (7 


I. 13>). alſo. becauſe, B Fi flands upon CD the 

an les O B+BED are equal to two right 

angles; wherefore A E C40 E B= CEB 

FR EL Han x.) take ay the common 

angle C and 9-8 recall AEQ-BED- 

{by ax.'3.), N. P & % 2afly 
| COROLLARY: 


If tuo lines cut each ether, the four 1 i 
which they mate at the point where they. eu are 
together equal to four right angles. | 


COROLLARY n. 


All the angles made by any number of lines © 


meeting in one point, are together ef ts * 
right angles. 


This theorem. is of "fo to. demanftrats the mxt, 
and a great many others, in all * 1 the 
mathematics. ; 


PROPOSITION. V1. 
Wer . "Theorem. Net 5 

If one file (8 C) of a triangle (A 5 '&; as * 
produced, the exterior angle, A C D, is greater 


than either of the interi or oppoſite angles 
(B or A). 


Biſect A Cin E (by 1.10.) draw B E and pro- 
duce it to F, and make E FB E, alſo j join FC. 
Beeauſe A E and BE are feſpectively equal 

to CE and EF, (by conſtruct.) and the in- 
cluded 


cluded' angle A E B included ang 10 ur 
(by 1. 15.) therefore. the angle ACP © 
EC F=angte A (by 1. 4), But Ac is i 
| Fenz than A CF, wherefore it is 7 
| n the ang le A. 
In the ſame manner if BC is biſdcted, 
and A C is produced to G, it may be proved 
_ the angle BCG 3 _ ACD 
(vide 1. 15.) is r than the angle B. 
Q E. P. 5 greate 8 


This ropofition will be wanted 1 to . 
rhe 18th and 27th: it is alſo referred. 
to in pres 152. I. might have been made a [ 


corollary to the 324, were it nat that it itnuant- 
ed in the SY on which the —_—— of the 


324 dep 
PROPOSITION xvill. 


Theorem. 


In any triangle (A B C) the greater a an oe i is 


oppoſite to _ the greater fide; to wit, if t e fid: 
5 C is greater than AC the angle A is greater 


than the angle B. 


DEMONSTRATION. 


Since (by ſuppoſition) BC is greater that b \ 
AG cut off (by prop. 3.) a part (CD) 0 
B =A 31.40 4 

Then ecauſe AC=CD the angle DAC 


=ADC [ty prop. 5.) 


But 
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Büt A DC i giedtt# ant the 280 
16.) rey one Mo (which 
r of the angle A) iv greet thih the 


1 Dl 
| This proj is dne "ro iter ur 
abt. | 
PROPOSITION X. 
| 2 Tia. lhe 
In any triangle (ABC) the reater. 
oppoite is the ou 1 ro 2 


A is greater than tbe . 11 4 1 "Ou 
BC greater than A C. | 


DEMONSTRATION. 


If BC is not l tit K Ci it muſt be | 
| eithet equal to it, — than Ac. | 
If BC is equal to A C, chen (by fr. 

the angle A angle B, which is contraty't ta 


the 7 1 
If leſs than A C, chien (Y ers 3 n 


the angle A is leſs than the angle B, Whirh'is 


alſo contrary to the ſuppoſition, wherefote | 
BC muſt-be greater than A C. QUE. D. 
This propofitien will be wanted in page 1 52. 


PROPOSITION XXIII. 


| Problem. | 
At any point (A) in a given line (AB) to 


make an angle (FAG) equal to @ given angle 
ED H. : " K 


At 


xl _ FEuwclid's Elements: Ben J. 


At the angular point (D) of the given 
e 0 a ear with PEI . 
eſcribe an arch cutting its in the point E 
and H. Alſo with the ſame radius from A, as 2 
center, deſcribe the arch F G, cutting the 

given line (A B) in F. Laſtly, open the 
compaſſes ro the diſtance E H, and ſetting 
one foot in F with the other cut the arch H G 
in G, and draw A G, then ſhell the angle » ? 
F A G=angle E DH. 7 | 


DEMONSTRATION. ©. 


For if the lines E H and F G. are drawn, it. 
is evident, from the conſtruction, that the threo 
ſides of one triangle (DE H) are reſpectively 
equal to the three ſides of the other, A GF; 
and therefore E DH=F AG (by 1. 8. 
This problem is of vaſt ſervice in all parts 4 
the mathematics ; it will be [wanted in the 3 
of this, book and in tle 33d of the zd book Inc; 
the practice of — we often want. to male 
one angle equal to another. But in this ſolution. . 
we are ſuppofed to have the given angle actual) . 
drawn out ; ; whereas it frequently happens. ue 
bave only given the number of degrees, &c. of . 
which the angle to be drawn muſt confiſt'; m 
this caſe we muſt uſe. he line of chords, whoſe 
conſtructiun and uſe ic as follows :- Draw two 
lines A B and AD perpendicular to each other 
(by prop. 11.) at A, as a- center with any ra- 
dins deſcribe the quadrant BD, and draw the. 
line BD; then with the ſame opening ſet tie 


compaſſes 


«4 


Euclids Elemonia. Boa L. xli 
compaſſes in- B and D, and cut the archof the 
quadrant in d and c, which dy this means will 
be diuided into three equal parts; divide (by 
trials) each of theſe parts into three equal parts, 
which will contain 107, each of which being 
biſetted (by prop. .) the arch B D will be di- 
vided into 18 equal parts of 5* each. Laſtly, 
each of theſe droifions being again divided into 

equal parts (by trials) the whole quadrant will 
2 divided into 90 degree. 

Set one foot of the compaſſes in D and open the 
other to the ſeveral dru;fions on the arch Bc D, 
and transfer them to the chord B D, which by 
this means will be divided into go unequal parts, 
and may be transferred to any ſtraight line drawn 

on a ruler or ſcale. | „ 0979 EN 

If A D is a given line and ue want to ma be 
an angle of 25* at the point A: take om the 
line of chords an opening of Go, and ſet one 
foot in A, and with the other deſeribe an arch 
(Dd) tben take 25 from the line of chords, 
and ſetting one foot in D with the other. cut the 
arch D d ine. Laſtly, draw K e, ſe tui P Ae 
be an angle of 25 b = 


PROPOSITION XXVL 
3 | Theorem. 4 | \ 


Tf two triangles (ABC and DEF) have 
two angles, (B and C) m one (A B C) 
equal to two angles E and F in the other 
triangle (DEF) 11 one fide equal to. one 


Aale: 


xlii Euclid's Elements. : Bret F. 


fide ; viz? either the fides (B C and K F) gdia- 
cent to the equal angles, or. the, des (AB and 
D E) which are oppoſite to equal angles in cad 
then ſhall the other correſpanding des be qual: 
each to each, alſo the remaining angle {A and N2 
oy be equal. ne A br 


ws 7 ö f* os 1 4 


„ 


When thoſe fides (B C and E F) are eo" 
which are adjacent to the angles which are equa. | 
if, If AB is not equal to DE, one of 
them muſt be greater: then by prop." 3 7 


cut off from the Jnr (as AB) a part (B) 
equal to the leſs DE. Then beeauſe BG 


and B C are reſpectively equal to PE and 
EF, and the angle B=angte E /h ſap pt. 

the angle BC G= Songs F /by 44. meh} 
the angle F=B C A /by ſuppoſit. ) wherefore 
the angle B C G=angle BC A /by ax. 1.) but 
this is impoſſible, becauſe the leſs cannot be 
equal to the greater; wherefore A B cannot 
be unequal to D E: ſince then A B and BC 
are equal to DE and E F, and the included - 
angle Bis equal to the included angle E. The 
triangles ABC and DEF are equal in all 


reſpeCts ( y prop. 4.) | 
CASE UI. 


When the fides (AB and D E) which are 
l to * angles C and F in each h triangle, 


dts al, 


Firſt 


Eucliie Elementt. Boot I. xiii 


Firſt, J ſay BC=EF, for if it is not let 
BC be reren and (by prop. 3.) make 
BHE F. 

Then becauſe AB and BH, with the in- 
cluded angle B, are reſpectively equal to DE 
and E F, with the including angle E (by fup. ) 
the angle AH BS angle F (by prop. 4.) but the 
angle C- angle F (by fp.) oherefore the angle 
AH B=angle C ( ax. 1.) that is the exte- 
rior angle (A HB) of a triangle(AHC) is equał 
to its interior and oppoſite angle (C) which 
is impoſſible (by prop. 16.) wherefore BC is 
not unequal to E F. 
| Sinee then AB and BC. are reſpectively 
equal to D E and E F, and the included angle 
B=included angle E: the triangles A B C and 
DE F are equal in all r Se prop 4.9 

We ſhall Toon occaſion —_ this theorem in 
page 19. 21. 22. and 175. It is alſo particu- 


larly uſeful in ſurveying. 
PROPOSITION XXVI. 
Theorem. 


F a right hive (EF ) falling upon tus other 
right hnes (A B and CD) mates the alternate 
angles AE F and E F D equal to one another; 


theſe two lines (A B and CD) ſhall be parailel. 


d 2 PR O- 


ali Bel Elements. Book * 8 


DEMONSTRATION. 


Fos if A B and CD are: not liel they 
will, if produced, cut each other: ſuppoſe 
then they cut each other, when produced, in 
G. Then will E F G de a triangle, whereof 
the qutward angle A E F is greater than the 
inward oppoſite angle E F G (6y 1. 16.) con- 
trary to the ſuppoſition by which thoſe, angles 
are equal: conſequently. the lines A B and 
CD cannot meet when produced towards B 

and D; and the ſame argument will 1223 
they cannot meet if produced towards A. and 
C; ſeeing then they can never meet, they are 
parallel (5 de ef. 35.) Q. E. D. | 

This theorem will be . to demonfirate 
the next and to perform prop. 31. and is referred 
te page 33. 


PROPOSITION XXVII. 


Theorem, 


If a flraight fine EF) falling. upon tiva 
Araiglit lines (A B and C D) makes the exterior 
angle (EG B) equal to the interior and oppoſite. 
engle (E HD) upon the ſame fide of the line; 
or makes the. ſum of the, tus interior angles 
(BG H+G HD) upon the ſame fide equal to 
{000 right angles; thoje two ſtraight lines (A 63 
a. 24 C D) Shall be ere tel to each other. 


pEMON. 


Bae Element. Bea J. alv 
DEMONSTRATION. 


Since we ſuppoſe EGB=GHD, and becauſe 
2 1. 15.) E'G BEAG H, it follows ( 
ax. 1.) that G HD=A GH} but theſe are 
Alten angles, wherefore A B is parallel to 
CD (by 1. 27.) Again if BGH+GHD 
=2 tight angles, Rog becauſe BGH+A GH 
—— angles (6% 1. 13.) It follows _ 
+G HD=BGH+AGH (by ax 
whetefor, taking away BG H from both ade 
we have left (by ax. 3.) G HD=A GH. And 
theſe being TATA angles, it follows that 
AB and CD are parallel (% f. 25.) Q. E. D 

This et will be wanted in Pages 2 3 
and 16g, * 


ee 
PROPOSITION XXIX. 


Theorems. 


3 line r F) falls upon tw pad 
* (A B and CD) then, 

rt, The alternate N A 8 H and GH D) 
are equal. 

2d, The exterior an + (6 G B) i 1 val 10 
the interior op poſit tte Fa; H D). 

_ 34, The ſum of the tw9 e e ongt ies en 
XGE HD) ii equal to two right angles, * 


At * 


DEMONSTRATION. 


ift, If AGH'i is not equal to G H P, make 
60 1. 23.) GHK=AGH, then becauſe there 
d 3 


are 


1 by 


xlvi Zuclid : Elements.” Book F. 


are alternate angles H K is parallel to A B 
(by 1. 2.) and fois C D (by ſuppoſit.) which is 
impoffible (by ax. 12.) 7 AGH 
jo ber age to" 0 HU TON 4 

2d, Since A H- HD, and fince AGH 

EGB (by 1. 15.) it follows (6p. 4. 1. 
that GH D=E GB. 

34, Since & HD=E G B. we have (by ax. 
1.) GHD+BGH=EGB+BGH. But 
EGB+BGH is equal to two right angles; 
wherefore G HDB GH is alſo equal to two 
right angles. Q. E. DP). 

From this theorem we demonſirate prop. 3. 
alſo it ts —_— to in pages 22. 31. and 43+ 


PROPOSITION XXXI. 


Problim. 


Through any given point (A) to draw 4 Tine 
EF) parallel to a given line (C P). 8? 18: 
From the given point (A) draw a Ine 
AB) cutting (CD) in any point (B) and 
— (by 1 As the angle po 45. 4% P | 
then ſhall E F be — to C D, becauſe the 

alternate angles are equal (5y 4 203- ©. 

The uſe of parallel lines is as frequent. as 
perpendiculars ; particularly in perſpective they 
are fo very often wanted, that the ſquare and 
parallel ruler are almoſt indiſpenſable for per ſons 
who make perſpective repreſentations, as by them 
more than nine-tenths + the labour which would 


ariſe 


 Eutlid's Element... Buck J, xi 
ariſe by working according ta this. propoſition, and 
e e ee 


the tent 
| A STUpItIOr At oa 1 get roi 
PRO POSITION XXXII. 
If. any fide, (B C) of # triangle (ABC) 
, the exterior angle (A C D) is equal to 
the ſum (B+ A). of the.two interior and oppoſite 
angles: and the ſum of the three angles of any 
triangle im egnal to two right angles, or 180 
DEMONSTRATION. 


Through C draw (4 1. 41.) CE parallel 
to A B; then (Sy 1. 29.) the alternate angles A 
and ACE are equal; allo the angle ECD is to 
the inward oppoſite angle B: conſequently 
(by ax. 2.) AFB=ACE+#ECD=ACD 
(by ax. 9.) nad SN 

Again (by 1. 13.) ACD#A CB. is equal 
to two right angles, wherefore (% ar. 1.) 
AT BTA CB is equal to two right angles, 
K. laſt are the three angles of the triangle 


COROLLARY I. 
Hence any angle of an equilateral triangle 
i one-third of two Fight anglet of 60% 


d 4 C O R- 


hin te Elmer Heel. 


COROLLARY, H. ; 


If the ſum of two of the angles 0 tri- 
angle, is ty to the ſum of 1 7 e 
of any other triangle, the remai ming n 
tlie one 15 equal Yo. the 1 roma dining apgle „1 the 
other.” Eon I 


5 CORDLLARY AL). 


one angle of a triangltis'a Tight angle, the 
ather co taken together is equal to a right 4 e 5. 
. or the ofie is the complement * of the other. 


COROLLAR Y Ne 


I. the'two dei of a right angled triangles are 
equal, the oblique angles are each y_ to bal, 4 « 
right angle or 45% (uide prop. 5.) 


S HOH NM I. 


| 7 fe * H the four inward angles: of any 
quadrangle (ABCD) . u to four e 
or 300 DT 100182) ee ee eee e 
For if the diagonal OB is drawn, helyts- 
drangle will be divided into two N 
(CAB, and C DB) the ſum of whoſe anp 
are equal to the ſum of the angles of Ze 
quadrangle, : and alſo to four right angles. 
i 1 HK SCH O- 


. 
— 
— — 


98 N of an arch or 1 Angle 1 is what it wants 
of 90 degrees. 
t A icholium is a remark, on ſome preceding propoſition. 


Berke Ratet. Brat l. ch 
Nas s HOLIUN 4 


The ſum of the interior angles of any Plokt 
* lined plane figure i 7s equal fo twice as many right 
wh 8 four, as that figure bath fides. 
or if from any point (S) Within the figure, 
lines are drawn to its angular points; nar 
will be as many triangles formed as the 
bas fides.- - But the angles of theſe — 
(which are equal to twice as many right 
angles) exceed the angles of the ' figure, by 
thoſe which are formed about the point S, 
which (4% 1. 15:.cor. 2.) are equal to four 


right angles; whence the propolition i is ma- 
nifeſt, 


0 H OL 1 UM 1. 


If the fides of any right lined plane figure are 
produced, the fum-of the exterior angles will be 
equal to four right angles or Jaa7, 

It is evident that the exterior and interior 
angles taken together will make twier as 
many right angles as the figure has fides ; but 
the interior angles alone make that/number of 
right anges abating four, wherefore' the exte- 
rior 1 are equal to thoſe four right _— 


SCHOLIUM W. 


Hence we have a method of conſtructing a 


regular polygon of any number of fides, each of 
we ſhall be equal to a given line. 
| For 


K ere tre a r on une ntes nthn, a- 1 ” noo * 
5 p 


1 Euclid's Elenients: Bool T. 


For as. the interior angles of a regular poly- 
gon are Equal (by def. 23.) the exterior angles 
muſt be alſo equal among themſelves ; where- 
fore 360? divided by — number of ſides of 
which the polygon is to conſiſt, gives the de · 
grees contained in its Exterior age; ſe this 


means [ find, TY K 
2 x) , 7 7755 N 
In a reglas Hexagon,=360* _ 
[OI ki 350" 51 6 near 
| Octagon, =360*. = 45* 
Degen, 2 5. be. 
. e 


Let A B be a line on which it is 1 
to conſtruct a tegular heptagòn. Produce th 
given line A B hoth ways to C and D, an 
draw E A and BF each -A B, and making 
the angles FB D and EAC 80 
(nearly) alſo draw ( E 1. 10. and 11.) 

H O biſecting B F and EA at right angles, aw 
cutting each other in O. Laſtly, at O as a cen- 
ter with the radius EO, A O, BO, or F O, 
(which are all equal) "deſcribe a Circle, in 
whoſe areumference the line A B may be 

repeated 


Euhals Elements. "Book i 


repeated exactly even times; by which means 
the angular Neige of he: regular 297 
will be obtained. 


Various orber set are derived) Tom | this 
propoſition, hoſe wſe uns through all the mathe- 
matical arts n in the enſuing treatiſe it will ve 
guoted in pages 16, $3, 101 | nd 19 


PROPOSITION? Tn 


Ri he lines @ Cand B D)joining mene 
mit ies 1 two equal and parallel lines (A R and 


C D/ towards the fame Arts mT wo ard 
parallel. 


pEöHBTRAT ION. 


9 


Draw A D, We Þ is prall to 
C D {by fuppo feim) whe angle D A B equal 


to the F646 e angle 44 
3 in ide 105 1 12 Dk 
ADC, we have two 
and the included angle DAB 
equal to the two ſides C D and A 15 che 
included angle A DC; wherefore (by prep: } 
B D=A'C, and the angle C A 55 
but theſe are alternate angles formed by the 
line A D cutting the two lines BD and AC, + 
which — (37 E 27.) are Parallel 
as * as equal. Tar * . 
his propoftion wi gor page 26 r. 
* PROPO- 


Ui Dali 8 


PROPOSIT I O'N! XV. 
Theorem. 


. The oppoſite fides and angles of 4  parallelogramt 
are equal and a diagonal line droides it into (4p 


equal parts. 


For if ABCDisa paralfclogramm, and A 


diagonal DBis drawn (vide def. 36. Then im the 


two contiguous rang les A B D an 
we have the age A D Bran e 5 005 | 
1. 29.) alſo angle BDC — A 385 
1. 29.) and — ſide D B between the equal 
angles is common. Wherefore (% 1. 26.) 
B=D C ard A D=B C and the angle A2 


—— C, and the triangle A B We | 


B DC. Q. E. D). 

It would be caſy ta demonſtrate * SS if 
this propoſition ; vis. - That if the oppoſite fides 
of - a quadrangle. are egual, they are alſo — 
and from hence ariſes the cap ace of that 
uſeful inſtrument calied a parallel ruler. T. 14 2 15 
compoſed of tua flat rulers. (A Band C D) 
connected together Frome equal. why ro (AC 


and B D) moving round the centers A, C, Band 
D, which with the intercepted parts of t gn 


in all Pofitions incloſe a quadralateral ſpace, wha? 
oppoſite ſides are equal, and conſequently parallel. 
—4 jingle view of this inſtrument will diate 


its uſe and application. The prattice of per ſpec- 
tive would be intolerably tedious were we oblige 


to have recourſe to prob. 31. every time we want 
to draw one line parallel to another. \- 
PROPO- 


eros fibn XXI 


Parallelojyriamns (ABC D ahi ABEF) Landl. 
ing on'the fant baſe (A B) and betwen the ſame 
12 (A B ang C ＋ 7 are \*qual to each. other. 


C191 1K% 


5 B * ON 8 T R AT IO N. 
For ( 1. 34) C D=A'B, ald N F- A B 
whehce (y , f.) CD=E Fy add DE teach. 
and we Have C E- F, alſo A BD © 

1.34) and the angle A C F=BD F 
29:) wherefore the triangle A CE triaß 
BDF, (Af 7 2 9 common rrafig l 
DGE and the trapezium'CAGD= N 
B FE G (by ex. z.) add the . 
gle A G B io esch, and the parallelegram 
B C D=parallelograin A B EF. Mg. D. 
This propefition vill be wanted to denion/trate 
the net. It ir alfs' pertienlarlyw/oful in wit er - 
2101 of land” of —1 perificer by reur h 
lauren palaſſelggram, whoſe fer ee, ; 
fo" the oth bra AHF Þ'\16zgha/-r9 the 
rettangle AB CD, \ whoſe” barer 1 found by 
a hin its baſe AB 420 itr\uhitude AC. 


"BY 0P0's 11 I ON xXXXVI. 


A. 0 


8 Theorem. | 
. Parallelograms (A BCD and E FG H) 
Landing an equal baſes (B C and F G) and be- 
len the Jame parallels are equal to each other. 
DEMON- 


liv  Euclids Elements. Dbok J. 
DEMONSTRATION. 
Draw B E and C H. Then becauſe B C= 

F G {by ſuppoſition} and F G=E H {by 1, 
34.0 BCS E H (ax. 1. ] alſo B C is parallel to 


8 "H (by foppebcien) whence (Y n. 33-) BE is 
parallel to CH, and B CE H parallelo- 
gram equal both to A B CD and allo to E F 
* 25 OS FENEOSEY 


This pr tg wilt be CITI at 
dhe 38th. LY ol 
PROPOSITION XXVII. 


Theorem. 
(ABC ont D B ©) % on 


Fri 
the ſame baſe (B C) and bitween the ſame paral- 


lels (A D' and BB C) are equal to cath . | 


DEMONSTRATION. 


Through B, draw B E paralleFts A C, and 
through C, draw CF arallel to BD. . 
Now each þ of the 1 gures E AB C and D 

F B C are parallelograms ihe . 36.) and they 
axe equal (by 1. 36.) 

: But the triangle ABC is half the l 
logram E A BC, becauſe the diagonal AB 
biſects it ( 1. 34.) Alſo the triangle DB C 
is half the 2 D Fg C (G E 1. 34.) 
whence the triangle A B C triangle DB C 

(by ax.7.) Q. E. D. 

This propofition will be wanted in the demon- 
— of the ſecond of the 6th bob. By it 

I=2- 


cls Barents, Beek. . by 


hg, tefing 
e 
5 bal Jane Cel. * 


0 and ha the ame Tis (Al 5 


PROPOSITION xXXV II. 


* es (ABC and D E F) flanding on 
Taka (B.C.and B F) and beltwean the 

me parallels (B F and G D) are equal. -: 
Draw BG parallel to A C aud H parallel 
to D F (by 1. 31 —_ Then the parallelogramg 
GABCandHDEF areqqual (% E 1. 36.) 
wherefore the. triangles A B C and D E F. 
which (by 1. 34.) ate half the ſaid Nano- 
grams, are alſo equal (by ax. 7.) Y 

By this propofition we are taught to Suites 
triangle (A B C) into am number gf equal 
Tits 22 its boſe in the number of equa 2 
propoſed, and to the points of divifian draw liner 
from the wertical — (A) which ul divide the 
given triangle into the propoſed number of trian- 
gles, all equal becauſe they fand on equal baſes. 
This propofitton will alſo be wanted i in the iſt of 
the 6th book. 


PROPOSITION XL. 


* Problem. 


Upon a given line (AB) to deſcribe a ſquare 
(ABDE.) 
From A'draw A C perpendicular to AB 
(by prop. 11.) and make A D=A B (by prop.3.) 

through 


—— 


— — — 


SE. EIS. Boer a > 


— — 
— 22 


pt 
g 
1 


— 7 S 


— —— — ap Sven eu > has > or e = 
- 


"4 
4 
is 
7 
| 
1 
1 
| | 


loi Euchas Elements. Book 1. 


— © D, draw D E parallel to A B, and 


Fo draw B E parallel to AD prop. 
21.) then is the ger A BD'B a fquai . | 


DEMONSTRATION. 
For the figurè A B D E is a parallelogram 


| (by confiruttion and def. 36.) whence (by prop. 


34.) B E=A D=A B (by conflruttion)=D E 


(prop. 300 
Alls becauſe D E is parallel to A B, the 


angles A D- two right angles (by prop. 29. ) 


but A is a right angle, wherefore D is alſo a 


right angle. 

And becauſe A and D are right angles, 
their oppoſite angles E and B are alſo right 
angles; (by 1. 34.) conſequently (by def. 30.) 
the figure AB D E is a ſquare, Q. E. D. 

The conſtruction of a fquare ts very often 


wanted 2 mathematics, and will be 


made uſe of in many parts of the enſuing work, 


. Euclig's 


nate Elements 


4 
. 0 . III. 
1 git Wag * 
F 43 {4 


» zz 1 5 13 HY 0 . 4 


1248 2 L a 7441 &*& RK — an 


$ 0% 1 1 IE 4 woot; * 1-4 


_ A right line (A) is ſaid to coils circle 
when it meets the ircumference, but does 
yot cut it hen produced.” 1 


4 de, 4 circle ee e. 


* 0 * 55 * VI; R 2 * 
* be! be f £ 


A ut (AB C) of 2 5 is af 
Aris a ſtraight line Ca B and 
part of the circumference which it cuts off, 


£ VIII. = | 
An ang a (A c B) in a ſegment, is the an- 
gle formed by two right lines (A C and C B) 


drawn from * point (O) in the citcumfe- 
| EE | / rence 


——_—. 


a — — —— — 


2 — ̃ of a.circle is commonly 
called an: : and the right line joining the extremities of an 
arch is called the chord of that arch. A Jogment is therefore 
bo ae nc 2: (AC B) and ite 


lyii Euchd's Elements. Book HT, 


rence to the extremities of the chord (A B) of 
the ſegment. 


PROPOSITION 9 
Problem. 


To =_Y the center (C) of a gien circle (AE 
B F 

— within the an circle an t 
(AB) biſect it in D ( 1. d e 
F perpendicular to A B and produce it to E. 


Laſtly biſect E F in C, which is the center of 
the Siven cirgle. | 


DEMONSTRATION. 


* Þ irſt I fay the center (C) muſt fall 23 


wh in the line DF. 
For if it does not; let the center be in any 


point, G, ot of de ine Fr and drojr C 
G B and d h. 

Then becauſe G is the center A=G B 
(by def. 15. B 1.) Alſo A B 5 


con- 


ftrufton.) wherefore the two triangles 5 D 2 


and B D G haping three 725 El ne 


tively equal to the thre 
the angle A Þ 6.55 5 15 (&% r. 5 cher rig 
angle (by def. 10. B 1.) 


But the angle B D C=to a right angle by 
confiruftion) whence the angle B D C=B DG 


bo Tefs to the greater,” which is i ible. 
\ 5 the center of the circle | is Þ 75 


ang 


_— - - — — 
— . 
2 . N. res r. — — 
UU oe. IA Oo . S > EXE : \ = 5s —_— a : Pong ee” "I Io 
1 DB EIT anew TENG TL 


toy 


n 


Euclid's Elements. Book EI. tit 


and conſequently it muſt, OP in the midd] of 


F E, — the center of a cirde is &qually 


remote from every.point in its circumference | 


def. 1 5. B 1.) Q. E. D. 
8 Sn of 1 . gen or 8 
larly the 25 As YI 2 


44 in — Zeomotry, 10 will 74 EE 


page 223. 


PROPOSITION xvi. 


' Theorem. 

4 right line draton 

meter (A B) bf @ eirelt, from unt arri 00 
of it, Falls wholly without the circk. 


DEMONSTRATION: | 


For if it does not, let, if py fible, D-A be 
perpendicular to B A, and alk 
another point, as (O) and draw C D. 

Then auſe ( by def. 1 Br)CAZCD 
the angle A=angle D, and they are each right 
angles, and fo the two angles A+D are e 


to the three angles A+D+C {by1.32.) which 


is abſurd : wherefore the line A D muſt fall 
wholly without the circle. Q. E. D. et? 


Corollary. 


Hence 4 perpendiculs a the end of a di 
meter touches the circle in one paint only. ” 
This propofition will be wanted in the 1 


* of the 33d of this book. 
Da e 2 - PROPO- 


J 
I 


ITY 4 Hhe 5. 


cutting it in 


1 Euclid's Elements.” Bool IIIa 


PROPOSITION xv, 
5. % „ „ ieee 


"Tf a right line ( D G) touches , a arch, tbh, 
line (C F) 1 from the center (C) to the point 
of 1865 (F) ſhall b be , ta t the. tan- 
gent (D'G | We 


"DEMONSTRATION. 


If it be denied that C F is perpendicular to 
F G, let if poſſible any other line, as C G, 
be drawn from C perpendicular to the tangent 
DG. Then becauſe the triangle C G GE is | 
right angled at G; hy angle F muſt be Is 
than à right angl __ 25 tor: j-) and'C F 


muſt be greater (9 1.1 9.) But C 
F=C B (by def. 15. B 95 2 C B is 
greater than C G, a part than the whole: 


which is impoſſible; therefore F C ĩs perpen- 
dicular to DG. Q.E.D. 


| This propoſition ſerves to demonſtrate the next 
ond alſo will be quoted in pages 152 and 163. : 


PROPOSITION: XIX. 


7 heorem. 


Tf @ right line (F A) be drawn perpendicular 
to a tangent of a circle (B E) from the point 
of contact (F); the center of the circle hal es 
#1 that ine. 


Buclid's Elements. Book UI. 1xjy 


DEMONSTRATION, 
For if the center is not in the line F A, let 
it be (if poflible) in the point C and draw 
e | 
Then the angle C F E is aright angle (5 
3. 18.) But A F E is alſo a right angle (by 
Abele whence CF ESA F E the leſs to 

e greater, which is impoſſible. In like 
manner it may be ſhewn that the center can- 
not be in any point out of the line A F, and 
conſequently muſt be in it. Q. E.D. 

This is wanted to demonſtrate re 2 2d prope 
fition of this book. 


PROPOSITION XX, 
The get the center „ of 5 tele is double 


to an angle at the mn nr nn fe 
the ſame arch. © ils 


DEMONSTRATION: 


CASE: I. 


Let B C E be an angle, whoſe aogulec 
point C is at the center of the circle, and 
ſtanding on the arch BE; alſo let BA B be 
an angle, whoſe angular. point A. is in tho 
circumference, and ſtanding on the fame arch 
B E; alſo let the center C be within the an- 


e 3 gle. Ne 


un Nals Elovents, Book III 


gle BAE: then I 2 che. angle BCE 18 
double the-angle B 
Draw, A. C and produce eh ta F. Then be- 
cauſe B, C=C A, HALLS B C 
LY ang boy BA . 
AF, ao BE F-BA FAB fe by 
wherefor re B G Fe N 
8 reaſon, F.C E, equal to Wi | 
Me atly. the whole angle BCE Foal 10 0015 s 
the whole angle BAE. EF 


GABE. II. 


W Jes the center C is. not within the link 
BAE. 
Through C draw C A, and produce it 
to F, then FC Eis double FA E alſo FC 
B (which is a part of F C Eg is double FA B 
which is a part of F A E, wherefore the re- 
maining angle R N En double Nee r 
This is wanted. to demonfrate the next propos. 
ſition : it is alſo of great uſe in many parts of 
practical mathematics, purticulariy in the ſtere- 


ographic en. of . the ſphere. in plano. 


| PROPOSITION: XXI. 
„ Theckiemn.. ti: 


AI angles (B AD and B E D) in 1 K 
| ſegment (B AE D vide def. 8.) are equal. 17 
1 | DEMON- 


Rule Eimotith: Bla "HM 


AE 


bn. 
© AS EF 
7 Mis f des 


ſemicircle the center (C) draw CB and 
S5, then the an 1e FA is equal to half B 
CP (yn. 20 d the an BED: is — 
to half B er D:(by3. N n 
equal to B E D (by ax. 7. B. 10 n 


C A8 E TE 


if tie ſegmint (B AE D) it * chat 
re. Through the center-(C Cydraw; A 
0 and produce it td F, alſo draw E F, BO 
an CD. Then Td h rſt caſe.) the angle BA 
F- B E F, alſo the angle FA DF EP. 
wherefore! (% Au. 2. B x.) che angle B A D 
1 A 8 A D) =B E n 
) E. D „ 7 


By this pr opofition 5 r e 
tions jar ye at very 2 
the front 0 75 4 falle; 'F "rem Kat which the ſai 


Now — appear Ul 9 / equal width © far it is a 
principle in opties, that objefts which form 
equal angles at the eye _ equal; wherefore 
let & B be the ground plan of 4 i, Ac. late 


any dance A C in pk compaſſes, aha rum A 
and B . as centers, 


aeferibe atcy curfing in C; 
from C with the famd:radiut dejcribe the ſegment 
AD EB, then if a man walk round the gere- 
phery of this circle, the length of the wall A B 

> 4 i 


lie, . Euchd's, Fuements.,.. Beo III.. 


vil where appear equal, becauſe its 
=> will be meaſured 55 1 2 45 
* E B, GGW. 


"PROPOSITION xx, 
5 Theorem... BE 
2 fite angles (B and D) fat 


_ G B CD) iaſcribed. i in a ' Circle are equal - 
to two right angles. ; » 


DEMONSTRATION. 


The angle B is meaſured by half the ehe uy; 
ADC (4y.3..29:), alſo the ww N 
ſured by half the arch ABC. 

But the arches ADC TA BC i is equal to ah . 
whole circumference, or 360* (vide def. g. 


book 1.) Canſequendy, the angle BYD isequal 
to half a circumference; or two right nn 
or _ 3 Q. E. DP. 
opoftion will _ to anus, . 
| * — . of this-book. 


uni BY 


FRO O81 TION XXV. 


1 PR 
> % . 
«+ 23> iS * 


207 * \ 


Problem. 


Anarch(AB D)& circle being given ro find 
its center (C). 
To any point (B) i in ahe given arch; draw 


nes 46 and Sai from its extremetics (a 
end _ TOE | 
—_— Robes: | 


% *% 
" 


Eucls Element. Blok Ef- ld 
Beſect theſe lines B D and A B (35 f. 10.) 
in tie points E and F: and 2 1. 11.) draw 
the perpendiculars E C and F C, cutting can 
other in the point C, which. is the center of 
the circle whoſe arch was give. 
DEMONSTRATIO N. 3 
Nee B D and BA are chords (by def. 6. 
book 3.) and ſince E C and F C are perpendi- 
culars paſſing through their middles (E and 
F) the center of the circle muſt be in both 
theſe lines (by the demon. of 3. 1.) and conſe- 
quently muſt be their intetſection (C). Q. E. D. 
This problem is of great uſe in many 'mathe- * 
matical operations, and will be quoted in page 


22 > 2 F 1 7105 ! $5t 7; 
*. | 24 f * * 6 T3219 }! 3a 
P R Oo P O 81 T 10 N XXXXI. — 
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The angle (B AC) that is conteined.in U ſemi⸗ 
circle, is a right angle : the angle (AH C) cn. 
tained in a greater ſegment; is an acute angle, 
and the angiæ (A D C) contained in à life eg - 
ment than a ſemicircle is obtuſe. 

DEMONSTRATION., 

Draw, from the center of the cirele (E) the 
line EA, and produce BA to P; then becauſe BE 
EA, the angle EE A=angle B A E (4 f. 5.) 
alſo becauſe A E- EC, the angle EAC=ACE; . * 
wherefore the two angles ABC WA CB are. 

Ja & 4 ; | equal 


— 


W DAMEN Elen BU uh 


to che wh FAC, Hat che 
— AC * equal to the tes , 
Ae +XEB c 420 wherefbre 


bob 3 Fr A Cœangl c. an 
are both right ene (by af 10. J 1) con- 
equently. the angles (B A Ch, in a. ſemicirch, is a 
right line. 
Again becauſe the angle FA Cid 4 ri 
angle, and is alſo equal to both the . 
ABC#ACB( (by 1: 32. ) the angle ABC alonty 
is leſs than a right angle. 

Again, becauſe A ECP is a dundrapgle ind 
ſcribed in a circle; the opp 6 ABC 
+ADC is equal to two rig 9 3122.) 
and-it has been (hewn that A BC ate, is leſs 
than one right angle; it follows that A — 
is greater than a right angle. 


This propoſition ſhiws us bout to\ffetflrnt the = 


11th and 12th propoſitions of the firſt book, 
when the given point is ſituated near the end, or 
nearly oppoſite the" end of the” givem Ane. Thus 
if it was required70 raiſe a perporieutr es ri 
lite” A B, fromthe print B, maren the Jami, 
and" near the end of it. | 


Set one point of the compaſſis In h point C. 


vu of the given line & B, and witſ the alſtance 
CB agſcribe à large portion of a circle cutting 
the given line in E. Through E aud C draw.. 
E D cutting the perephery in 
DB, which is the perpendicular ſought. A, it it 
evident the angle A B D ii contained in the ſemi- 
c vie E BD, and therefore is a right afk. 


Laftiy, dato | 


; Jo 


Baie Elan B BY: ev 
D is point ſituated out of the given line 
-- B, and near arly Fa its pol Find. ins whick 
it is required to 4 perpendicular to'A B, 
proceed us: 
— D, draw- any line ＋ = E D. 
euttingot en line (A 'A'B) in E . 
10. 'B — af © as & center; e fas 
CE er CD deſeribe the N 1 


ting tlie giuen line A Bπ B. Loft 

which hall be pep, ta 45 os the 2 

propoſitimn. | 
There — uſer" to be made of this 

propoſition, it will aifo be wanted e 

1 33. of thisbook? | 


PROPOSITION XXII. 


Theorem. 


If right line (E P) touches 4 circle,” and 
from the point of conta (B) 4 line (B D) e 
drawn cutting the circle, the angles made y 
tui chord (BD) wil the tangent vide def. 
2 and 6.) i8-equal\to the anglevire ir 
alternate ſegments : - vie, The angle NB Fi- 
equal to the angle in the ſegment B A D, and 
the angle DB Eis equal to the no - in the 
ſegment. D C B. 


DEMONSTRATION. 


From the point of contact (B) dra w/ B A 
perpendicular to- EF; cutting the oppoſite 
part of the circumference in A, and draw 


AD. 
Then 


laviii Enclid's Elements. . Book It, 


Then /by 3. 19.) BA paſſes through the 
center, and * angle BDA is a right angle 
(by 3- 31.) wherefore the angle ABD+BAD 
is Ex. to a right angle (by 1 32. corol. 3.) 
alſo the angle ABD HD BF is equal to a right 
angle thy. conftrutt.) whence (by ax. 3. book 1.) 
D BF=BAD, which is the angle contained 
in the alternate ſegment; moreover, becauſe 
ABCD is a quadrangle i in a circle, the angle 
BAD+BCD is equal to two right angles ( 
3+ 22.) alſo the ang gde DBF AA DUE 
is equal to two right angles (by 1. 13.) whence 
D BE=angle B C D (by ax. 3. book 1.) which 
3s the angle in the alternate none, QE. D. 

This propeſ tion will ſerve to * the 
ext. 


PROPOSITION XXXIIL 
Problem. | _ 
Upon a given line (A B) to deſeribe the Jags 


ment (AGB) of a circle, that ſhall contain a. 
gruen angle (C) (vide def: 6. and 8.7 


CASE I: 


If the given angle (C) is a right angle. 

Biſect AB in F (by 1. 163 and. from F, 
as a center, deſcribe the ſemicircle A G B, 
then is AGB a right angle (by 3.31. * 


— 


CASE 


nat dun, . his 
Dot tl re 8 E U. 

tlie A (CO) 3 is not a Fre FL | 
12 point A make the TD A D=O 
(by 1. 23.) allo (by. 1. 11. draw A G perpen · | 
dicular to A D, and biſe& (by 1. 10:) A B in 
F, and draw F. E perpendicular to A B, 2 
cutting A G in E. Laſtly, from E, I 
ter, with the radius E A, deſcribe the arch 
AG B, which will paſs through B, and form 


a ſegment (AG B). which A. contain an 
angle equal to a given an gle C. 


| DEMONSTRATION. 


Draw E B, then in the triangles AFR 
and E FB, we have AF and FE with the 
angle AF E reſpectively equal to FB and 
FE, and the angle EFB (by confiry8.) 
wherefore (by 1. 4.) EB=AE, conſequently 
the arch A G B muſt paſs through B. 

Again, becauſe AD is perpendicular to the 
radius A E (by conſtruct. ) it is a tangent (by 3. 
16.) and becauſe AB is a line drawn within the 
circle from the point of contact (A); the 
angle DAB (equal to the given angle C) i is 
equal to the angle contained in the alternate 
ſegment C4 * 22 QED... 

By the help of this propoſition we may find 
à point from which two very unequal parts of 
the ſame line ſhall appear equal. Thus, ſup- 
poſe AB to be a line divided into two un- 


equal 


bx Enchd's Elements. Book III. 
equal parts in the point C, and it is required 
to find a point F from whence thoſe parts 
ſhall appear equal; on one part A C deſcribe 
(by this prob.] a ſegment A D F C that ſhall 
contain any angle at pleaſure; alſo on the part 
part C B deſcribe a ſegment C FEB part ny | 
contain an angle equal to the angle contain 
in the ſegment ADF C: then the point F. 
where theſe arcs cut each, will be the point 
fought. For at F, the appearance of CB js | 
meaſured by the angle CF B, and the appear. 
ance of A C is meaſured by the angle AFC; 
which angles (by this conſtruction are equal}, 
This ꝓropoſition will be quoted page 290. 
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Das te fling donontrevion 1 fat make e 

of lettersto denote the quauti ties, whoſeprofiortyanal 

properties are to be inveſtigated ; and when c 

or more quantities, connected with the fign + or 

, have à line drawn over them, 1 - to be 
efleemgd « as that one quantity which u 

| 4 The "and ee 15 ſeveral Lond 


as th err ons in dicate. 
T hus 3 is to 42 under 


uantity, art r K r 
2 7 Bren — e the pee 


degotes 7 quantity ty, which bo -"þ when 


C1 Tee rom the fle of A and 
DBFINE Ti ons. 
J. | 


A leſſer 1 is ſaid to be A part of, a 
greater, hen the leſſer meaſures : 12 : 
or when the leſſer is containgd i in war; 
a Di Gigs, 51 vp * 


Exii Euclits Elements, Book 2 


the former is called the anTECEDENT and thy 
latter the consxQUENT : and the RATIO. on 


' PROPORTION betaween them, it found by by deli 
the number of equal parts contained in the antès 


' CONSEQUENT 21. 


all cur ideas of magnitude or quantity are con- 


Thus 4 is a part of 12, being contained 3 times 
therein : a Io à foot is a part £ a hs becauſe i 
10 in three times in tt.” 


898 1 
II. ; - —_— 
a 2 


3 magnitude is ſaid to . a multiple 
of a leſſer, when the greater is meaſured 'by 
the leſs. 

Thus, 12 is @ multiple of 3 anardiio tin. 


tiphyof 6 fort and n Ui, 
__— 5 {Fe 


17 
2 * 
. 


Ratio is 1. mutual relation two magni. 


4685 of the ſame ſpecies have to each other 
in reſpect of quantity 5 


When two magnitudes are n rogether, 


cedent, by the number of 2 ts contained in 
the conſequent. Thus 5+ is the RATIO or R- 


'POR TION qobich a pound | — to 6 yy : becauſe 


tbe ANTECEDENT contains 20 lings and the 


Number is the general medium through which 


veyed : we have but a very-confuſed notion of the 


relation which two magmrudes have to each * 
1 


Euclids Elements. a Book I Iii 


* 


ill we either actually divide them, or cunceiue 
them to be divided, into parts of equal quantity : 
and we eftimate their ratio by the numbers of Juth - 
equal parts contained in the tau tun, t. 
Thus if we compare tuo bodies by their 
weight, we put them in a pair of ſcales, and 
find how or ounces are contamed in 
each; and the ratio between them, we eftimate 
by the proportion of theſe numbers to each other. 
ite how 7 ces equal to a tubical foot or 
owl Fe. . L and tlie decir 
expreſſing theſe, give us an idea of the relation 
their bulks have to each other. 
IV. | 
Quantities are faid to be in ſore ratio, or 
other, when they are capable of being multi4 
plied ſo as to exceed each other. i 
From hence it appears that betorogeneous 
quantities cannot have any ratio to each other: 
thus a yard and pound have ng ratio, becauſe” 
neither can be multiplied till it exceed the other, 
for the ſame reaſon a line cannot be compared 
with a ſurface, nor a ſurface with a ſolid. © 
V a s 


+ Four magnitudes are faid to be in the fame 
"HE ratio 
4 A FO... — —— 


This definition though juſt, and calculated to intro- 
duce the meſt elegant and unexceptionable demonſtrations 
of the properties of proportional quantities, nevertheleſs, 
does not at firſt ſight coincide with that idea of propor- 
J tionality, which every man feels in himſelf: and becauſe 

wherever 


xiv Bealee Eilers Bü, 
N r to 


wherever Evel id _— our roſs 8 
is A 
3 N an ber A ie RR ap 0 e {cou 

pods by this Walde d ted Wg 
— 4 Ne ads is , 5 leaſt vs — * 
ftood; for. this reaſon, ever Has. 
- Foured to remove this gaht r Log {yu 


iy Mock, eithe 
tuted ' forme ther” definition n its toom, of Te 

Gem K the by —— — and 9 
— 9 e 0 n 
in the 7th boo hy e fe Nl whom Fl 8 85 
-tow the h e , N Note. 
Te moſt common and natural idea of ws Nropꝑr- 
tionality of four quantities, from whence 

ceive children and markt- ois, felt taug * 2 thei 
little computations is this: 


Faur re (A. B. C, and D) arg ty hs 


the (A) is.the ſame part or 951 the [ec 
the Hed ( ) is of the fourth 4 Tul Rs is 
and C is z 0 of D, then is A the ne part of B 
Ci — of D * andthe a Ce Per are proportiona 
in = = 5 
B 104 C55 I D, or if AN 1 and C {A 5 1 
All theſe caſes A is the ſame parts of B that < is 4 
and therefore A has the fame proportion to B chat | has 


N Das 9 t b 
Now, the this is +90 infallible, 6 2 of. ropo 
„ lity, and" "will anfver eve ery purpoſe box f vopertion 


are — — yet 5 be amet 2 muſt hate a wav 
2£xtenuiye oręrion, Hor ini Dae 
ont the diagonal of any ES. $ Beda able to 15 
£de, or that no part, or parts of the diagonal can be taken 
that — qual the 1 the ſquare. Yet it may alſo 
| ated, that the fide (A) of any ſquare the 
Br ortion to F e B 8 we Ade 9 er 
<ther aach e has to, its Fisgenal (D) yet A is not 1 
fame part o or ' parts'of B C! is of %, dale A· oy 


EiHrs Rn. Bent . xe 
to the tore hen vo ecpuinultiples at- 


ſoever 


* — — 


— - — — 
WI - Oo... A. ——_—_ > 


part or SA gor C of D. For if Aer 
52 i, $950 f be eq eye] wa 
of 2, = 29'6t F or N 
whole Klees, et the 095 fs divided into rex 
Pe the da Sonar will contain mote than 2 
than fiſceeti e wee parts I the ſide is divided into 

a hundred equal parts, the diagonal will contain mbre 
a hundred and forty one,; but not 2 hundted and fotey- 
two of thoſe parts; &. 

In order to eſtabliſh a more general defini ler os 
aſſume the following principle, whictvaccords' 


with the natural idea of proportional chat every 
will enſiby ſubſeribe to irs truth, Ys * 


PROPOSITION. | 
If there are four quantities , A, B C and D, w 725 
25 


has the _ ons to B ' her has to 75 he 
to be pre 
— 74 33 as 


bi * 
ber e mm wy rater fit 720 775 
Or if A i. equal 7 fo any part or B, Cuil 
equal h 4 A part of plot o of * A 1 2 
part or EE 2010 4% 2 15 7 the — of 
7 e is gt 22 A. 
rojo bee 2 > re 77 #7 


RT 1 is ſo immediately . lb the Fote- 
mentioned nattral idea of proportionatity; that m6 de- 
moriſtration can refer" it more evident; and if we tai 
demonſtrate the converſe, we ſhall have an-idea of pao- 
portionality as | extertſive a5" the ſulbj _ itſelf: nos che 
converſt of the above prineiple is t eh 51 7843 

| PROPOSITION: bs 

If there are four quantities A, B, C, D. i ralated thi 
422 Conan K greater than, 2 ta, e 
any part or parts B; but that C will of be greater 
equal to, or Jeſs than the lite part: or parts of RT 
that A muſt have the ſame proportion to B, that 8 her - 


ſe than, 


hearly 
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ſoever of the firſt and third can poſſibly be ta- 
„ ach Hach 10079 chend, 


DEMONSTRATION. 


For if it be denied that C has the ſame proportion to 
D that A has to B, let any other quantity G have-the 
ſame proportion to D that A has to B; that is A is to By 
ſo is G to D; alſo ſuppoſe that if D was divided into 
ten equal parts, that G is greater than fourteen but 'leſs' 
than fifteen of theſe parts, then ſince i. v1s5 
G is greater ou 74 of D, and leſs . 

than 28 of D. Fr EN 
A is greater than 15 of B and leſs by the loft propeſition. . 

than 18 of B. 1 
But fince A is greater than 18 of B and! 2 

leſs than 13. C muſt be greater than þ by ſuppoſition. . 

3+ of D and leſs than 13. via £12171 OM 
But G is alſo greater than 14 of D andleſs than 18 (as 
above.) 3 2 

We have now proved, that if G is between Is and 
25 of D, C will alſo be coptained between the ſame li- 
mits, and therefore the difference between C and G muſt 
be leſs than 1 of D. Ann 

This was upon ſuppoſition that D was divided into ten 
equal parts, but if D had been divided into a hundred, 
a thouſand, ten-thouſand, &c. equal parts, the conclu- 
fion would have been that C and G differed from each 
other, by a any leſs than the hundredth, thouſandth, 
ten thouſandth, &c. part of D; conſequently the diffe- 
rence between C and G muſt be leſs than any part of 
D — ſmall, or in other words C and G wut be 
equal. | =. 2 
4 _ _ C is eqn to G, and as A is to — 7 G. 
is to D (by ſuppoſition) it follews that A is to o is 
C to D. . * Nn 

It is highly probable that Euclid would have made this 
propoſition his criterion of proportionality, as being 
more natural and agreeable to the general idea of it; but _ 
had heſodone he muſt in demonſtrating the properties and 


affections of proportionate magnitudes, have ſuppoſed * 
4” them 


" on 


” 


*. 
A | A. 
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ken, but what ſhall be both ref pedtively greater 


85 or 


* . 
* 


— 
— 


them to be divided into ſuch l and fuch'p parts, inſtead of 

taking ſuch and ſuch multiples of them; which would 

have heen leſs e as the uſe of whole numbers is in 

all caſes more eaſy! and natural than that of fractions, 

and the. multiplication! of quantities is more ſimple and 

eaſy to the conception than the reſolution of them into 
8. 

For theſe reaſons; it was as neceſſary to edvance the — 
of proportionality a ſtep farther, by ſubſtituting multip 
inſtead of all aliquot parts: and inſtead of taking the aſt 
propoſition for a definition of proportional quantities it 
is better to define them by that property, when hall be 
demonſtrated i in the Hr 


PROPOSITION. 


If there be four quantities A, B, C,'D, w ExA 
Ex C are any equimultiples of the frft and third: and Fx * 
and F x D are any other equi multiples of the ſecond and 2 ; 
and if theſe quantities are 0 ral fuch a nature, that E A can- 
not be greater than, to, or leſs than FN B, but 4 
E x C-muſt areeflarity be 3 e greater * rqudl to, or Jeſs than 
F xD, be theſe multiplicators E and F any numbers whale, 


ever. . then that A has the ſame proportion, 12 B ys 


hath 10 
| DEMONSTRATION. 

If it be denied that A is to Bas C is to D. Let Abe a 
as any other . G is to D; that is, let A: B: G 

D. Alſo ſuppoſe D is divided into ten parts, and that G 
is greater than fourteen and leſs than fifteen of thoſe parts, 
then muſt A alſo be greater, than 18 and 100 15 chan of B 
{by 4 5 6 tion. R | 

ow ſince A, taken once is greater.) than 13 of B, 

it is evident that A taken ten times is greater than 749 of 
B. But a hundred and forty tenth: parts is equal to four- 


teen wholes, wherefore , of B is equal to fourteen B: 
whence 


Ui kau s Euer. BUF. 
&6 dach fun ia. or Nei ff 


21 1 | EET 78 UN 7 1107 It 
—— — b Toma. . 
der (Ark n 


In like manner Gnce A ben — is leſt tha; a 
(Auaken x times, or) ten A muſt de leſs then 792 
; Ar fiſteen R; but becauſe ten times A ie 7 
Fourtega and let than deen W 
muſt be ug than fourteen and leſs than fifteen th Na 
9 (by our hypotheſis) and once © muſt be greater than a 
tenth part of fourteen and lefs than 2 _ part;of fik- 
teen times D; but a tenth: part of fourteen. P, or fifteen 
D is $4 of D: or 44 of D, eoplequently C is greater than 
1 and leſs than 18 of D, but by ſuppoſition G. is alſo 
-greater than 8 and leſs than 28 of D, therefore t dite 
rence between C and G muſt be ſels than a tenth of D. 
but this was upon ſu 1 that D as. divided into ten 
equal parts, for had D been ſuppoſed to be divided into a 
dundred, F d thouſand, $6, Ne the difference 
hetween, would LY ag than one of thoſe 
parts, refore E and G have leſs: eo than. any 
part of D whatſpevet ; ot in other words CG and ſings. 
i Was 12 851 that, 5. i9) Ab as & is. o D it follows that A 


ade sto 
e are gout ar rived to t ee of oppitionalicy 
Spee Es ob definition. a 1 Ati wh 


our quantities A, B, C, D, are proportio 


any equamultiples 2. cy (Ex A and Ex 
jk — third are both greater than, both equal 
th leſs than any other equimultiples whatſoever, ( 
and F D) of the — fourth reſpectively; K 1 
| 7 E A is greater than FxB, Ex C is aſſo greater 
than Fe or f ENA is equal to F B, Ex O alſo 

qual t FN D, or if EDA is- leſs than Fu Eis 
allo leſs than F x D. 

The reader may, perhaps, think this note tedious,” but. 
he may aſſure himſelf its importance isequal-to'itsTepgth, 
and much greater than its difficulty ; as he will perceiye 26 

tho be ſecond or third i 


EAR“ ie, Book a 


y other e uimulti led that can poſſibly be 
aalen of tht aa ald urch; to wit, if B, 


C D, are four quantities) and it can be proved 
that no equmnuſtiples 3 — ind EXC) of 
the frſt- ant chird' can poſſi rms war but 
vhat müſtneceſſarihj be bothrreſpedtiv 1 
than, both equal to, or boch reſpecti Oey ol 
than any other ultiples (F and F) 
that can poſſibly be taken of the fecori and 
fourth, * A has the ſame ratio to B that 
O has to D, or A: "WE 0: D. . 


ee 4 have 4 Ame ratio are 


rtionalss. 
hs i : 


5 
9 
” 
. 


A has the fame ratio wide nate to 
def. 3.) to Brhat C has to D, thoſe quantities 
are proportionals, and are wrote A: B: e 
D, and they are read thus: . Der 
A is to B ſo is C to D. 
When four quantities are S6obitibitile; 
thefirft and third terms are called antecedents 
and the e e en 


quents. 


122 6 © vs as | 


ate: cal ed — ous) to- each FT; and the 
conſequents are faid to be © homelogu to 


_ ons; 1 0 
mY OG I 8 ill. 


lex. — Puclid's Elements: Boat g. 


; . > ons XIII. N Ur renn 
Alternate proportion is, when four quan- 
tities, being proportionable, the firſt to the 
ſecond; as the third to the fouith; it is con- 
cluded that the firſt is to the third as the ſe- 
cond is to the fourth. Thus if A: B? C: 
D, it is concluded, that A: C:: B: D, the 
truth of which concluſion will be demon- 
ſtrated in prop. 16. IN 22410 
N . XIV. | TY oy = cr „ 
Inverſe propoſition is, when four quantities 
being proportionable, the firſt to the ſecond, 
as the third to the fourth; it is concluded 
that the ſecond is to the firſt as the fourth is 
to the third 1. Thus if A: B:: C;: Dir 
js concluded that B: A::D:C, | © 
Compoſition of propoſition is, when four 
quantities being proportional, the firſt to the 
OE eee ſecond, 


2 Ys ' L , "If 14 . A . E 


2 The truth of this is ſo ſelf-evident, that Euclid does 
not attempt a demonſtration although it is uſed to demon- 
ſtrate prop. 19. but its truth may be demonſtrated thus: 

Let 5 A and 3 C be any equimultiples of A and C, and 
2 B and 2 D be any other eguimultiples of Band D 
then ſince A: B:: C: D, if 3 A is greater than, equal 
to, or leſs than 2 B; 3 C will de greater than, equal to, 
ox leſs than 2 D. {by d 5.) or in other words, If 2 B is 
— than, * to, or prone: than 3 8 2 ir nh leſy 
than, equal to, or greater than „ conſcquen 

ais 


2 


Euchis Blements. 0 2 litt 


ſecond, as the third 6 the fourth; it is con- 

cluded, that the ſum of the figſt»and+»ſecond 

is to the ſecond, as the ſum of the third and 

fourth is ta the fourth : that in if A: Br: C: 

D. We conclude At B: B:: C D: D. 
The truth of this concluſion will; be do. 

monſtrated i in Prop. 18. 19 0. 


fy XVI. 5 ; 
' Diviſion of proportion is, when four quan- 
tities are roportionable, the firſt to the ſe- 
cond as the third is to the fourth, and it is 
concluded that the exceſs of the firſt above 
the ſecond, is to the ſecond, as the exceſs of 
the third above the fourth is to the fourth. 
Thus if A: B:: C: D, it is concluded that 
A-B: B: CD: | WOE? 
The truth of this conclufion will be 4 
monſtrated in prop. 17. 


XVII. 0 0 


Converſion of proportion is, when four 
quantities are proportional, the firſt to the ſe- 
cond as the third is to the fourth, and it is 
concluded that the firſt is to the exceſs of the 
firſt above the ſecond, as the third is to the 
exceſs of the third above the fourth. Thus 
if A: B: : C: Dit is concluded that At A 
iE: C=D. | 

The truth of this concluſion wilt n ſhewn 

in the * to * 19. 


If 
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6X36. 
If two quantities A ＋ C wil bo cul 12 


multiple or parts of A 
a like mu 2 part or e 


3 3 A is S z B, rey: = Bri. = 
x But if A is leſs than B, then 1s any malti- 
ple, part or parts of A, leſs than a like mul- 
1 ; part 1 parts of B. 75 if A chan | 
n or A, or A are re Vi 

leſs than * ”B, Or 3 T B. 

But if A is greater than B. them is any mul. 
tiple, part, or parts of A reater > © 4 5 
multiple, part or parts of fB. 


PRO PostTIO . Im 
Theortm. 1 


Equal quantities have the ame proportion to 
Ae ſame quantity : alſo: the ſame qitntery bas 
the ſame. hropor tian to ans. \ | 

Thus f 15 and & is an other! quantity. 
4 will have the fame proportion to C thar B 
Has; alſo C will have the lame) proportion to 
chat it has to- B. 

Thisis· as evident as any axibnſin the Dlck 
ments. 

This thedrem wilt be wantel in tht cura. 
tion of prop. 2. book 6. 


PROPO- 


Euclid's E lamm. B V. 1 
PROPOSITION M. 


heorem. 
If two quantities A , have the {ame 
rium tb a third C; or guantity C 


the fame tion to tus other quantities 


A and F in of thefe — q the quantities 
A and B are — 


This is ſeff-evident, and made an axiom 
by the beft modern writers on the Elements 
of Geometry, Me. Thomas Simpſon, and Mr. 
William Payne. 

By this propoſition we often prove lar 1200 
quantities are equal to each other, by proving 
they have the ſame proportion to Ane ert ar 
ts exemphfied in page ꝙ 77. | 

PROPOSITION XI. 
Theorem. 

If two ratios bs the fame with a thind, they 
muſt be the ſame with one another; as if the 
ratio of A to'a, and the ratro of E toc, be both 
the ſame -with the ramo q B to b; then the ra- 
cia of A 10 4 will bs fra IC 
tu e; or thus if- WA ih 

a b b a ee, 
B.: b: C e ſiy then tat 

A: 5 +C ;: G. 02259 i446 + 
DEMONSTRATION: 

For Jet 3 A, 3. B and 3. C be imul- 

tiples of He e A, OTE” alſo 
— 2 a, 2 b and 2 c. be any other equi multi- 
ples of the conſequents a, b and c; alſo ſup- 
poſe 3 A is greater than 2 a, then becauſe 
| A 
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A: B: b; 3 B muſt be greater than 
2 b: alſo becauſe B: b : : C e 3 C 
muſt be greater than 2 c, wherefore in like man- 
ner we might prove that if 3 A was equal to 
2 a, 3 C would alſo be equal to 2 c, or if 3 A 
was leſs than 2 a, 3 C would alſo be leſs than 

2 c, wherefore A, a, C and c are four quan- 
tities ſo related to each other that if any equi- 
multiples (as 3 A and 3 C) are taken of the 
firſt A) and third (C) and any other equimul- 
tiples (as 2 a and 2 c) are taken of the ſecond 
and fourth, it is impoſſible for 3 A to be 
greater than, equal to, or leſs than 2 . but that 

B will alſo be greater than, equal to, or leſs 
than 2 b; whence (by def. 5.) A: a:: C: 
Q. E. D. 

This propoſition is often wanted in demonſtrat- 
ing the principles of perſpettive, as will be ſeen 


in pages 44, 53, 54» 95, 117, 288, Ce. 
PROPOSITION XIV. 


Theorem. 

7 four quanties of the ſame kind are Ss 5 
tins) the firſt to the ſecond at the third to the 
fourth ; the ſecond quantity will be greater than, - 
equal to, or leſs than the fourth, according as the 
fir ft quantity is greater * _ to, or 2 8 than 
the third. - 


PEMONSTRATION. 
For let A: B: C: D; alſo ſuppoſe 


A=ZC, then I ſay BD. For ſince ASC, 
and 


Bunke Elements. Book . 1850 


and ſince B and D is the ſame multiples part or 
parts of A that D is of C (Yide page 74.) it 
follows (by axiom B 5.) that D is equal to B. 
In the ſame manner it may be proved, that 
if A is greater or leſs than C; B is alſo greater 
or leſs than D. Q. E. D. $4 
The uſe of this 1s to demonſtrate the 16th 


propoſition. 85 
PROPOSITION Xv. 
Theorem. © 


Quantities are in the ſame proportion as their 
equimultiples. Thus if A and B are any two 
quantities whereof 3 A and z B are any equi- 
multiples whatſoever ; then I ſay 

A: B.: : 3A 38. 


DEMONSTRATION. 


For let 2 A and 6 A, be any equimultiples 
of the firſt and third (A and 3 A) allo let 
3 B and 9g B be any other by as Ws of 
2d and 4th quantities (B and 3 B.) Then 
it is evident that if 2 A is greater than 3 B; 
6 A muſt alſo be greater than 9 B, or if 2 A 
is equal to 3 B; 6 A muſt alſo be equal to 
9 B, or if 2A is leſs thang B; 6 A muſt alſo 
be leſs than 9 B: wherefore by def. 5 the 
quantities A, B, 3 A, 3 B are proportional, 
and A: B: : 3 A: 3 B. Q. E. D. 

The thecrem is wanted to demonſtrate the next. 


PROPO- 


Ixxxvi Euck#s Element i. N F. 
1 -£\ LANRY AX 7 
PROPOSITION xvi. 
Dy, Tlieorem. N ö 
fur. quantities of the ſame falls are 1 
portional, hey will be proporti onable when taken 


alternately : or the twa anteceduty abe the fame 
ratio to each other as the two conſequents (Vide 
def, 13.) That is if A: B:: C: D2 


I fay then &: C: 5 Dl; * 


DEMONSTRATION.” 
Let 3 A and 3 B be any e 


the 1ſt and ad quantities; alſo let 

2'D be any other Re K es of the zd a 
4th. Then A: B 555 15.1 AVG 
e 5 . e, 7 e 


_ ; C-:,D / U 
D 401 2 ths: 805 Conſe- 


quently 3A 1 0 
Wherefore 14. " ie is- impoſſb 

3 B to be 2778 an equal to, W leſs than 
2 C, 1 is 'alſo- r than, eque 
— or Jeſs th ou 2 2D, » erefore (i by def. g. 
This elles wil be is; in 45 53. 


PROP O$:LTLON, XII. 


* 


Theorems. 


| If fon hatin Al. B, C, D l A 
Is . than B, and C is greater than D) 
are 


Blies Elements Book, F. lerxvũ 
are propartianal, A fo B gs Cr 4 P: ilax 
then that; lO. ey 18 

hich da 5 == by bras (vide 
which is ca BY 
* Fan 5 2 i 


PBMONGSTRATION. | 


Let Az and 5 be any equizaule 
tiples of the terms 12 and . 
Alfa ler 2 Band 3 Þ be apy. other equmul- 
tiples of the terms B and, D. 
177 A x ES is greater than 2 B. 
Hels quantities, and 22 
PP is. greater than 2 B+3. B, the 
153 than 5 B; an becante 


and 3 A greater than 5 B, 
it E = 3 C is. greater tha 


30 
def. 5. book 5.) take 3 D from boch 02 
quantities, and we have 3 35 greater than 
D—3 D, that is 30—3. 3C—3D is greater than 2D, 
whence we find, that if 3 AI is grester 
than 2 B, TTZ3D is alſo "greater than 2D: 
And in he Kane maoner it may be demon 
ſtrated, that if h is equal to, Nee 
* . 5 will il ale be equal to, or; le 
— then we. ws! 4 quantt | 
: P, D; whereof- Fand 3 C — 
ſent an oimultiphoy of the iſt and d-; and 
2B a RT — other equimultigles aß the N 
2d and 4th; and inc we W 


1 xxxviii Euclid 8 Eisert. Book 7. 


that if cz is greater than, equal to, of 
leſs than 2 B; 3C—3D will alſo be greater 
than, equal to, or leſs than 2 D. It follows 
from (def. 5. book 5.) chat theſe ſour quanti- 
ties are proportional; viz. An: B:: B: D. 
Q. E. D. 

This is @ very uſeful propoſition in mal narbe- 
matical N but 1. is not 48 in the fol 
lowing work. 7 


PROPOSITION XVI. 


1 


Toe \ Theorem. 


1 four g nents; A,B, C, D are propria, | 

A: B: ©: D; Lfay then that * © 
AB: B:: CD: D, 

which is called proportion * compeſton 0 _ 
def. 1 $6 book 5. * W | 


DEMONSTRATION... 


1 it be denied that AB: B: : C+D: D, 
let it be allowed, that A+B is to B as CD 
is to ſome other quantity greater or leſs than 
D, and call this quantity E. That is, let 
A+B: B: DNR 

Now if E is ſuppoſed greater than D 
let C- be added to both theſe quanti- 
ties, and we ſhall have ETG greater tha than 


D+C—E, that is, C is greater than C+D—E- 


This being obſerved, ſince ITB: B::C+D:E 
(by ſuppoſition) we have (by 5. 17.) AEB: 
B ::T+D—E : Ez that is, A: B:: CBE: E. 

But 


Eachds Elenienti. Book V. lxxxię 
But A: B:: C: 2 ) (by the hypothefis) there- 
fore. as C : D: :: C+D=—E: E (by 5. 119 
But it has been coved that the firſt term C 
is greater than tho third TFD<R, wherefore 
the ſecond term (D) is greater than the fourth 
term E (by 5. 14 | 

Whence we . that if TI is "y B 
as Ci B is to any other quantity. greater than 
D; that ſuch antity muſt be leſs than D, 
which is impoſhble; conſequently it is impoſ- 
ſible for A+B to be to B as C5 is. to. ay 
quantity greater than DP). 

And in like manner it may be demonſtrated | 
that it is impoſſible 'for A+B to be to Bas 
C+D is to any quantity leſs than DP). 

Wherefore AB muſt be to B, as C+D is 
to D. GE. D. 

This Frophttion i 25. as uſeful as: the firmer, ard 
& quoted in pages 94 and 117. 


PROPOSITION. XIX. 


from any two. quantities A and B, there 
are reſbectiveſ ſubtratted any. other - fu quan- 
tities C 2 D, that are in the Jame ame pro- 
portion ; I ſay that the remainders AC and 


B—D- 01, 11 in the ſame proportion 3 dbat i- 
A- C will be to BD as * is to B; ee | 


1 to D. | Kd 
NEED TT I I 


Since, b 56 D (iy fappoſitiony 
m 2 1; B: D-(by+ alternation 5: 16.) and. 
g | A—C 


W. | Endlid's Elements. Book V, 
| . Crüe Nau e 


9849 QE.D 
(1 


$eporiuh! 
r e  Theoven. ” Wr | 2 


94 
42 J 


Gor 3 A. B, C, Dave proportion 
able, A to B as C 10 D; I. ſay. chen that, 
2 7 „C2 C&D, mop e 


Is 88 3D : 2: 
Neither this — 2 nor e in | the 
laſt ſcholium will be wanted in the enſuing work ; 
yet they are ſuch uſeful affettions of propor tionable 
quantities as I could not but wiſh my reader to be 
acquainted with. There is ſo much ingenuity 
in the doftrine of proportion, that the more the 
becomes acquainted, the more it will be en- 
amcured with it ; and its inveſtigation will afford. 
the 12 225 Ative as much entertainment, as ili 
core ation affords advantages. to all ranks. and 


22 ppm | b reel 
e flathful are apt to repine becauſe j 
are not to be had without digging for; an 
that the tillage muſt always precede the 2. 
many of this caft. would like to be maſters ' of 
proportion | if all its intricacies could be — 
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Female 22 0 bom wit fewer Je ms? 5c 


. 5 
lives in wifht W F , f ire 
in @ ſhort 2 . -althou#h,” to the — | = Y 
the defirine of proportian may fem 4 moſt tntri- 
cate myſtery, the reſearches of the latter wit | 
oſſuredly be crownteld with ſucceſs, its difficulty 82 


grow continuoiſy leſs, itt wbſfiru 
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81 MILAR right lined fig ures are whole 
which have their ſeveral ankle equal, each to 
each, and the fides about thoſe ay prop 

tional. out | 175 


IV. . : Se A * 

= BA 

The Atitude of a "I is a right line, 

drawn from its vertex, perpendirular to, and 
terminating any its baſes; od; %% % 


PROPOSITION TY 2 4 


| © Theorem. N ay 
Triangles having rhe ſame aids are to Wy 
ether as their baſes... 
Let ABC and AC D be two trian; ofes, 


having the fame altitude (viz. the line AP 
drawn 


Euclid s. Elements. | Book VI, xciii 
drawr icular to, and terminated, by 


B D) and ſtanding on the 
then I fay, the triangle AB C: criangl ACD 


10 e lbleks 24 bib l 4 


. the baſe line B D, and take D K 
and K L, &. any nùmbet of times, , each 
equal to C D, and alſo take B G and G H, any 
number of times, each qual: to BC, draw 


AH, AG, AK, and K L. 
Now becauſe B C, BG, GH, Kc. are 10. 


the triangles (by 1. 38.) ſtanding on t thoſe 
parts are equal, wherefore the triangle AHC 
(which is the ſum of all the other,) 72 
ſame multi iple of. the wage, "ABC; 217 


CH is of B . 
For the fame reaſon the trian) gle A of is 


the ſame multiple of the Dangle” ed“ e 
Now if the bac 1 O iss CL, the triangle 
AH Cr e 38.); or if HC is greater 
or leſs than C 25 triangle A H C * alſo 
greater or leſs chan A CL. r iff Naar 
We have then theſe four quantities, Viz» 
the baſe B C, the baſe CD, the triangle ABC 
and the triangle A CD; and it is proved that 
any equimultiples of the. firſt and third, are. 
both greater than, both equal to, or both leſs 
than any equimultiples that can be taken of 
the ſecond and fourth, wherefore BC: CD 


: trigngle ABC: triangle AC D. o, 
g 3 5 * 
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by B E and DC. Then Vecaliſe t 
| 1 Dive BDE * CDE ſand on the 5 
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PROPOSITION u, 
Ia right ine (D E) be drawn pauli van. 


de (B C) of a triangle (AB) i vill cur the 
hr % fidts (A H and A © ee 


that ir B D: DA: :CE dun 


09a 9 


| DEMONSTRATION, 


I; D 4 13 are between the ſane paralle 


C, they are equal ( x. ry 
Ifo S che þ trian le BDE: trian GEE 


triangle CD : triangle ADE (C4 a: 32 


But tria le B E: triangle ADE :: 
( 6. 1. 2555 5 A:: trian fe ODE 


727 le I.) Bas triangle 
8 hos ADB: CE: EA 42 T 
whence BD:DA::CE: EA. G. E. P. 

T hes propgition i 15 tr, J valuable for its mahi- 
fot uſes ; ut ferves to dempnfirate Ide ach and 
* Har 1 7g 49 


| PROPOSITION v. 


De rem. 
If two triangles are eguiangular, the ſides abies 


a pu angles are proportional alſo thoſt ſides 
whic are oppoſite ta the equal angles, are homo- 
lagaus Jides ; that i ts, are the antecedents or con- 


Kal, oe the ratro's. 


DEMO N- 


Buchs Elements. . Bunt il. |, xev 
DEMONSTRATION. 


Let the ABCand D QE betwo triangles, 
having the angles A, B, and C in the one, 
reſpectively: Fi to the angles D, C, and 
E, in the other: alſo let the t le DC E be 
fo placed; that C E may be ii the continua- 
tion of; B O and eonitiguots to it.“ 

Then becauſe BE is a ſttaight line, and the 

angle A C BE, A C and E D will be parallel 
(H 1. 28.) alſo becauſe the angle DCB=angle 
B; CD is parallel to A B. 

Produce BA and ED till at cut edch 
other in F; then is the figure * DF zpa- 
r | 

Now becauſe ata to F B. 
„* AF:: BC: CE %, 2.) but AF CD 
(by 1. 34.) whence BA;CD::BC{CE. 
0 5.70. and; BA: B C:; CD: CE / A8. 
16.) again becauſe B F is parallel to 
BC: Yah : FD: E & 2.) bar F D 
AC (by 1. 34.) whence BC: CE AC: 
4 5. n BC: AC::\CE: DE. 

E. D. * 


The wa 90 of this do poſition whuld take | 
volume to deſerib#: wh hall have octafion for 
it in pagts# 31. 44» 63 5+ 94+ 113. N 
ES RP 
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xevi Euclids Elements. Book 2 


PROPOSITION IX. 
| Problem. 


. From.s a given frraight „ ( A BY to cut. of 
any part (vide book 5. def. 1.) required. 
24 2 rom A, draw A C, making any angle with 
AB: and take any ſmall opening (A D) in 
the compaſſes and lay it on AC, from A as 
often as the part to be cut off from AB is to 
be contained therein (ſuppoſe four times). 

Draw BC and through D draw DE paral- 
lel to B C. 

Then EA is the ſame part of AB that AD 
is of AC, that is if AC is four times, ADs 
AB is alſo four times AE. 


DEMONSTRATION. 


For becauſe D E is parallel to BC, "he 
angle B=angle E and: the angle C=angle D 
(by 1. 29.) 'wherefore the two triangles Ne 
and AED are 1 and AD: AE: 
AC: AB (by 6. 4.) whence AD: AC: 
AE: AB (ys. 16.) QE. D. 
The utility of this problem is univerſally 

#nown © it will be wanted 1 in many parts of thus. 
treat! ife. 
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PROPOSITION X, 


Prablem. : 


To cut a given line (CD) into t100 parts 0 d 
and d D) which ſhall have the ſame proportion to 
each other as tuo given lines (E F and G H). 


ME T H. o D. I. 


Through the extremities of C D draw any 
two lines AC and BD reg to each other, 
and make them reſpectively equal to the 
two given lines EF and GH (thus make BD 
equal to GH, and'CA= =E F). Laſtly, draw 
BA cutting © D in d: then is C fo divided 
that the part D d is to the part Cd as. BD 

equal to GH) isroCA(=EF). * 

For becauſe CA is parallel to BD (by con- 
truct. ) the angle A-angle B and the angle C= 
angle D (by f. 29.) alſo the angle Cd A= 
angle B d D (/ 1. 15.) whence the triangles 
d C A and d BD are equiangular; ; wherefore 
Dd : DB:: Cd: CA (by6. 4.) 9 
Dd: Cd: DB; N 16) 


METHOD II. 


From one end of D C draw a line (C B) at 
pleaſure, making any angle there with, and on 
this line take CA=G H (one of the 0 
lines) and ABE F (the other). 


Draw 


xoviii | Euclid's Elements. Book. V. 


Draw D B, and parallel to it draw Ad cut- 
ting C in d, then the part P d is err 
d C as BA (SEF) SOLAR. 
Nui evione'by' 6: 2. 


"METH o D 11. 


Through each end of C D draw lines (Cn 
and D m) parallel to each other (as in the firſt 
method) and take Cn equal to any part of 
EF (by 6. 9.) as 2, 4, 2, &e. ale u D 
equal to a like part of GH. 

Draw mn cutting DCind; then the part 
' Ddis to the part Cd as G His to BF, 

For by the argument uſed in the Sc n me- 
thod Dd: :dC:: Dm: Cn; but Dm: CH:; 

GH: E 1 881 eee, whence D&:4C 


METHOD Iv. 


Draw from one end of CD. the line Cri 2 
in the ſecond method) and on this Ine lay 
Cm equal to any part of G H (by 6: 9.) as 
3: 3s Kc. and m n equal to a like part of BF. 

Laſtly, drew D'n and dm parallel to it, 
cutting DC in d, and dividing it into two. 
parts Dd and dC) which have the ſame — 

ortion to each other, as the two given 

F and G H. 

For nm: m:: Dd: d C 0 6. 2.) 
Alſo n m: Cm: EE: G H (by conflru#.) 
— D d-: 4C: EF: 61 (5.11. * 


. 


The reaſon of performing this | problem 
many different 8 the whole me 
tice of perſpectiut is derived from one or at her of 
theſe methods, as wilt be exemplified in pages 31, 
32. 38. 95+ 111. 123. 124. 126. 197. &c. 

There 1s ſome variation\ from; Euclid in the 
lating of this propoſition, in order 10 render it 
more fubſervient to the buſineſs of perſpetiroe. 


PROPOSITION XVII. 
we. 

Upon a. given, line (AB) to d:ſeribe a * ure 
(ABCDE) milar ta a giver right lined f. 
gare (PQRIAT),. ef 3h. £0 bod; 

Draw PRand PS. Make ( 1. 31) the 
angles ABC=PQR; CAB=RPQ; CAD- 
RPS; ACD=PRS; ADE=PSTand DAE 
=SPT, and the thing is done. 


DEMONSTRATION. 

For it is evident from this conſtruction, 
that the angles of the figure ABCD E are 
equal to the angles of the figure PQRS T. 
Alſo ſince the ſaid figures are compoſed of 
ſimilar triangles, 4. have Fl 

AB: BC :: PQ: QR (H 6. 4.) alſo 

PR: AC:: QR BT. 24 5 
RR: AC:: RS: CD, whence 

QR: BC :: RS: CD (Y 5. 11.) 
conſequently QR: RS:: BC; CD; —_— 


x 
" LBC 


1 Euclias Elements, Bok V. 
the Tame manner 1 r 
 fides, which are obige the equal angles, are 
proportional, wherefore the 81 5 are ſimilar 


e Al, dene 


will be referred to in page 213. 214. and 217. 
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B 0 K XI. 


DEFINITION s. 


A Right line 1s PEE ORE to a plane, 
when it is perpendicular to every line that can 
be drawn in that plane to the point on which 
it inſiſts. 

Thus A Bis perpendicular to the plane GH, 
if it is perpendicular to all the lines that can be 
drawn in that uw. to the NG B. 


One * (B D) is perpendicular to an- 
other (FG) when — ri 57 line (IK) drawn 
in one of the planes (F G) perpendicular to 

their common 1 (D 852 is perpenglicular 

to the other plane BD. 


The inclination of a line (A B) to a plane 
(FG) is the acute angle (A BC) _— 
y 


cii Euclid's "Elements. "Book XI. 
by the ſaid line AB and a line. .(B C) drawn 


throughthe point (B) where the inclined line 
meets the plane and the point (C) where the 


faid plane is cut by any perpendicular (A C) 
to that plane (F G) drawn from any pin ny | 


in the inclined line. 


VI. 


The inclination of one hn (AF) to 
another (AD) is the acute gue” (GHD 
formed by two lines (G H and H I) drawn 
from any point (H) in their common ſection 
(AC) perpendicular to it, one 1 18 5 one Piano 

| and the other on the other. 


VIII. 


Parallel planes are ſuch as will x never ment: 


each other if produced every ways” 
PROPOSITION [. 


1] CG) 5 


Theorem. 


One part ꝙ ari ight line cannot be in a 1 * 
and the other part ut of 1. „te 
That is if one part, GE, of any right nne 
GH, is fituated in à plane (A P) the whole 
muſt be firuated in that plane: 
This follows from the nature of a pla 5 
gefned in the ſevthth -definition'of the 


book.” * „sl 11) JO Rot l E0OMOT7 


| Ape ones 1 my 
10. 


exoroatiion n. 
TDbearem. 


right lines (A en cut 73 
Wh (F G) may be extended hy the 
lines, the parts of a fa triangle (D Bc) are 
in the ſame plane. 


DEMONSTRATION, 


The firſt part of this propoſition. is rather 
an axiom or ofulate, whoſe truth and practa · 
bility is ſelf apparent. The latter is a con- 


clufion immediately reſulting from the fer- 


mer. For if we ſuppoſe a 7 ) to 
be extended by ae i angular LA of 


any triangle (o D B) that plane muſt coincide 
with the fides,. Which are * lines * 
tef. 7. book 1.) 


PROPOSITION m. 


11:6 6 ww 
n ie plance (AB and CD) cut each other 
their Mtg tn PARTE, er 


ie oots FOR ene 4+ O IT «14541 T 11 f 


DENMON OTA AT UO M. 5 


Let K, and F any emo ping in he 
common ſection af the planes AB and CB. 
and let a right. line be drawn through, d 


points, 


1 * 
* Py C 


Then 


— - — —— 
2 _ wt ln . 
L 


ie Bald Elmer, <aBed:M6f; 


ated i in the plane 
ich 
| alſo becauſe th ſaid points 


| Kikated i in both the planes A B- and 6 


FOE OE i Tm Fn ID En EE Ee EEE e608 


D, Gand Hi.. 


Thep becauſe the. papts ks ro 


122 — 
e ſituated 


the plane. "x eri EE will we 
Bra with the plane 8155 
Mherefore the right lir we, F ein; >"wholl 


coincide wi 


th he Plone A's a 6 7 


muſt be 1 common ſection. 
gion 15 of ſingular. uſe i in lng a 41 
22 007 82 of the-math 1e0NGticy 8 in perſpec dive it der 
ao 17 125 e rſpeftive, fepre 7 . 
ine upon 4 14 05 16. 4 125 lt, line. 
N E 95 the foll ng work, | tit 7.4 1 LAs 


— ip. ; | . 93 
0 P R .0 15 0 5 11 ee 


BLIJ. 0 +: Theorem.) A 1 a 
Fa ri W ber r 15 'perpendicy thy 
MA T (AB and CD) in the a EF 
their intenſebiian; it fhall be perpendicular to 
the Kang (AB). in which, tk off 17 ines are e Fluated. 


PEMONSTRATION.: d 


amn us. 2 

i _ Take, from the interſeRion, (E) EAI 
EB, E C, and E D, all equal to each qther. 
2d, Draw D A. and BC, alſo through E 
draw any line, G H, in the given plane cut- 
ting A D and B C. in the points & and H- 
and draw lines from. wh to. d.the pedits A, BS 


4 3 


«i j Nook gr oh . 
5 15 5 00 Re 755 Eli 
13 8 triangle 


the angle GE ALBE'H K the 
angle GAE=P BH (Wy 1-21 £3) 5 5 the 
fide EA=BB 9 . MWbence 
G A= H and "EH f r » evra 

5th, Again, the four rig} 1 e . 
EAF, EDF-E BF and” 185 [2 . 


baſes, and the perpendicular 
muſt have their h 27755 
and FC, a equ 

6th; And luer it wu 
(in third "#ep) it Akab'y t e 125 the 
trian gi DFA are rei ary ecſual to 4 


aden of the triangle REC: WE quegrly 


f gle Dp 9 wy rol 1 
t at | 


in oa 105 alfa. 2 5 


and that { angle H ivy 'A 


wherefore hep evi " SAFE 
equal im al &s (by 52 75 
P HFG. 0 thererkngte 


and H EF, it has blen Irdveb ee Gur 
that G EA, — FGO H, and 
—CCT to both: cnn e e 
GEF. er eee F 
die ular to S 790 2 
In the ſame manner it. may ri that 


E F is perpendicular to every line that can be 
h drawn 


evi Euch Element. Book XI. 


drawn on the plane A B C D through the point 
E; and therefore! is erpendibhiNe © to that 


lane 11. def. 3 ) E. D. 
5 7 Xp P ere 17 * 


Av 


P R 0 p 0 8 IT 0 N v. 
„0 Theotems. - MC 

1f three lines (BC; BD * BE) 1 in a 
point (B) and another line (A B) paſting through 
cy, ame point (B) 18 perpendicular 10 them d 
? three lines ( ol BD and B E) are in che 
e r | is 
DEMONSTRATION. | 


| uh, For if this is denied; ſuppoſe BC ad BD 
are in any plane, GH, and that BE falls be⸗ 
low the ſaid plane a 
234, Let BI be a Hud pa aug by Gert 
BE, a nd cutting the plane Ny in ache line BF. 
34, Becauſe BA is perpendicular to B C ahd 
BD, it is alſo perpendicular to the plane GH 
(by 11. 4.) and r to BF (by def.” 
book't1,) but BA is pendioelat to B Eid 
ſuppofit.) wherefore the an age EBA and FBA, 
being both right angles, are equal, which" 15 
n 2 
Conſequently B Eis not below the plans! 
GH; and the fame reaſoning will prove it is 
not above G H; whereforo it is in the plus: 


GH. Q.E. D. 
. This propoſition will be wanted to fone hy 
next. = [ 1 . Þ R 0. 
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"Theorem; 4 
It 40 line 3 C D) « are rn 
to the . (EF) they' are Nel. | 


DEMONSTRATION. 


ft; raw. the line D B on the plane EF 
Jing the AB ant} CD. Then fi ce each d 
theſe lines 'are ndicülar Gt the plane E. 
63 775 0 * will be perfen icular 10 
11,) ogg ſeguentiy the 
angle „ Au-! right abgles} + Dany 
— if we can alſo prove, that: lines AB 
and CD are ſituated in the ſame plane, it will 
follow that they are parallel (5 1. 28. v 573 
24, On the plane E E du & petpendi- 
cular to DB (% 1. 110) ant oqual. to A B. 
and drayy G B. G A ad BA e x 
zd. In the uiangles B D A and BD G, the 
ade; B D and AB, and the included (right) 
le A BD, are reſpectively equal to BD 
DG, and the included (right). angle 
300. whence (by 1. 4.) the fide: BG Arr 
4th, The triangles G 5A B and G A-Djbave: 
the three ſides of the one! teſptdively equal 
to the three fides-of the ther: for AB=DG' 
(by the ſecond ſtep] GA is common, and BG 
is equal to D A (by the third ftep}i wherefore 
the angle A D.G=angle'\\A BG, which is a 


right ht * (by fuppofit and def. 3.) 


5th, 


eng @ geil! 
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(cular te DB 
Turf hh and 
herefore thoſe 


Ines are Nn (bs 1. 5/2; But 
the fies D A — 72 ) 
pl op (. d e ee 


CD arp 5 re plane, e 490 de 
e eB eee 

Tg 1 ein ert fd a others, 
Be quoted in gde a0 1 165. 8G. 
5 wn R O HO T 10. * I 
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0 $ vi 9 0 11 bas 
Theorem. 1 


211 

vue (A By4 tp Aarath?| 655 
* . er 124 lms ie (AS, CR » CR) 
41 l „ % ont: ur! o_ 
or PETS 

1/, Draw D:B in the plane g F „Joining the 
two parallel lines A B and CD. —_ be- 
cauſe A B is perpendiculag to * 8 
CD muſt 2 be * OE, DR. & 
2, 


ight! 15 


1. 29. 


Then the ee 


Eo 929 5 

angle | 
S 155 
the U [1 
o w de ee 

3 * ain  triarigles A 


of the ng 4976 
oy endes of the o 
_ 7 the eons 5 5 005 dee 
econd % 


016 egal to 15 Be A 
hich i 
=o 985 rg 


lines DB #H4'DA,ls = 
of thoſe tines (by 11. 70 ) ani 
the line DC (vid 41-7, 885 

ing perpendicular to B (by * fitſt ſtep) 
and to DG 2 oe {choſe ſtep) is perpendi- 


. to . Be e lines, EF e I. 


oy ATA 
115 BOTH 7, erbet 7% a rate K. . 


14th and 18th of this boat and will be AY | 
in page 179. 
PROPOSITION IX. 
x L 
Lines (AH and CD) which ore | peat; 10 
the ſame right line, (E F) and not in the ſame 
Plane with it, are parallel to each other. 
DEMON- 


. Euclid's, Elements, Book (NT. 


DEMO N. mne TI . N. 1 


 Throdgh uny oint . in che line Ek 
r GH, at right hol angles to ] E. 1 in 127 i 
(C DEF) pa og by K . 150 pr 
11. hook 1% Alto draw 3 Ke 
to E F, in the plane ( (ABE #) 1 
E F and AB. "Then begauſe E F b 
dicutar to GH and GI, the fail Tibe Pei 
be perpendicular to * plane HI, paſſin 
thoſe” lines {by prop 157 this) 12 i 1 
AB is rd £4 E . it 1 will be pe 
diculat to the plane BI, (Ey prop. 8. of 22 
and for. the like reaſon CD is SE. 
to the ſame' plane, HI, conſequent y.AB and 
C D are parallel (by prop. 6. of thir). Q. E. D. 
Tit propoſition will be wanted in the demen- 
frration of the next, the 1 I 5th, and in Lau 
42. 231. "and 233. 14 MAS (IVES 


PROPOSITION: Ls 
I. * Theorem. Pdf © 
WF th Buer (AB and BC) mend ing 15 
(B)/ are reſpettively parallel to tu other. 
(DE and EF) meeting in g point (E and not 


in the fame plane 'with tit fu firſt, the angles 
(Band) ee by theſs ines , te , 


DEMONSTRATION. 


Take A BDE and B CEE F and d. Fx 7 
* DF; alſo draw A D, B E and C 


Now 


Eeltrt Biss Mer I el 


Now becauſe A B is e qual and paralle 


DE (by ſunpalt.) AD ins — 
BE. (1. 330. For. 955 * 
equal and parallel to BE, — — — D 
is equal and parallel ta, GF (by; 11. 9.) 
wherefore A C. is equal and parallel to D F 
(by 1. 33) And the: ſides of the triangle 
ABC are reſpeRive y equal to the ſides of 
the triangle B E F. conſequently, the corre 
Er. B. angleß B and E are el. (1. 8.) 
1% OUR 14011 VINE e4 0 
45 Propoſition , will ike quoted i in Peges 12. 
43+ 54. and 11. (1 n 220 268. 08; brig 


151 gr 1 701 if} {1 * 


PROPOSITION. NIE. 


Planes (E F and & H) to "which 6 one id. the 
fame line (A B) ts . are 2 4 


each other. 


AO1T1I4040 4 
DEMONSTRATION. 


From any point (C) in the plane BF, et 
CD be drawn mere to An. and an C 
and B D. « L088 

Then becauſe D is parallel. to AB, it is 
perpendicular to both the planes E HF and 
GH (by 11. 8.) wherefore the figure A BCD 
is a rectangular /parallelograth ((becauſe the 
angles A, B, D are right) ; whereof the 
72 adeß Sa). A and 6 fs wy (69 1. 


| By 


n e EA 


e wan e by 


to A *e 
meet 4 

This. 6 thorn di ol in 
el k. run. = 49 ea, 


Sen 6 6817110 * 


A C43 T aTheotem.: "OM; 
H rm inet (AH and AC), we 2 off 


ee weſpefirvely parallel to tao 
% Ty the oth 2 each other e | 
— de fame, plane with them. the ptante ( 


and 6 Li) exvengerd by theſe lines xwill be, pgrallet 
_  OFMON TTL. TION 4 7 
L AC de prprndiouat 1 the”! a 


Wis 1 plane 
ahi Ja ſt plane I OH red 
parallel E and D F. non ARM 


Now Tint G1 s oafalteh to DF, Ang 


C.is alſo parallel to D F (4y /uppoj@.) 
AG e e ap 
fs the ſame reaſon 1 En Parablel to ff. | 
2 


But A G is ndicular to 40 — 500. 
def. 3.) wherefore it is alſo pet 
G1 (441.29 d fas ade dated & Gi 
alſo pe 1 10 H, and conſequently 
to the plane K L. «x 11. of a 4 
Secieg then thay opp 
both the: planes. 177 * 5 
+ +4 woos 0 ; 5 
This 


Euchs's Elemanta Bagh MI cz 
Thus Poppin wille earned 191470 ꝓuges 
. {RK 979 1 57 gr Alt 


* 43 
if 


N 4s 5 
I, 14. worn 

ä If Va pl, Rea DIE) 

(AY 1570 D) * co 


cuts 8 


e 


the le 4 —— 
Free Wich dar 


2 i pan 2 WHY", 1 (Tal 2 | 
manner the Hite HO wi 9 ers | 


plane "CD. *Whitefore frail" theſe! lanes 
4s parallel Ke can never qt pon or cc uu 
the 1780 EF d 
other; 5 but Gf Ries E 
both ge 
be 755 r . an 
; 15 t ga . 
rating the, princi 
ating, the prin 2 e 28 
and 23 Prong 4 uit Us I „ 
0 FA Fa 15 
| S Las Theorem. lu. abe '2475q e 


G. HE can neyet 
E 0 1 Z 
ſeen in pages vent 5 4 0 29 os 


ALE 44 180 N- | 


cxiy | Euciid Elemente. Boot XR 


D EMONSTRATION. 


Draw any fine I K in the plane ED pers 
pendicular to the common ſection (C D) of 
the two planes AB and ED. Then the 

e DI K being a right angle, is 15 to | 

BP. wherefore KI 1s parallel to QP 27 


1.9090 hs a 
But PQ | pendicular to the plane AB 
(by ſuppoſet.) . nals K I is alſo perpendicular 


to the tame plane (by 11. 8.) By the ſame, 
reaſon all lines drawn- inithe'plane E D per. 
pendicular to the common ſection (C PD) % 
ular to the plane AB, wherefbre 
thole planes are nee to each other 6 


(by 11. . 4.) | | 


COROLLARY. i 


Hence a line, ſtanding at right 3 to 

one of two perpendicular planes, at any. 

point (I) in their common ſection (C P) muſt 
be in the other plane. 

For the line I K, in the plane A D, is per- 
pendicular to the plane AB; beſides which, 
another line perpendicular to A B, from tho 
ſame point I, cannot be drawn, for if that 
were poſſible they muſt be both parallel to 
PQ (by 11. 6.) which is impoſſible (% ax. 
12. book 1.) 

This corolla — i of uſe to demonſtrate the next 


propefition. The propgſition itſelf is extremely 
uſeful in per ſpettrve, as will appear in pages 172. 


f 175. 177. 182. 259. and 26;. 
N 5. 177. 5 p R o- 


cxvi Euclid's'\Elenients.” "Book XL x2 
7 5 0 ANKTęK HO N IJ 8 
PP O8$,1T.1,0,N , XIX. 
* now eee = 07 281 bn 
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| . 
Y wp planes, B, 'ED) © cutting ng nw fro: 

be pans A ar to a third pla alt 

their common Kale, will as be n 


to, th, ſaid plane (& H.) $2 4 _ 
-DEWONSTRATTO 0 N. 5 


1 9411 07 
For from the extremity (F) of the commem 
ſection, let the line F E be erected petpendi a- 
cular to the plane (G H), which —— 
coincide; with both the planes A B and C 
(by cor. to 11. 18.) and muſt conſequently be 
their common ſeftion; wherefore their _ 
mon ſection is perpendiculaf to GH. 
This propofition uuill be wanted in Pages: T = 


177. 179. e 260. , work. 50 


3 


[20 006552 Gnesen £34 5. "TH 
N. N 191475 2: 

1 A 1 ' 9171 61 191 

tod HA HDi ac: a tunaihns⸗ 

Ao 16 | 515 1 41 

en ti 5d 1063 T- e 104 2N168 


n Viod: of foam works, do 51 
. * . ; * = . * F? 
11 74 4 4 N e i (0 ! 1 415, ) © 1 
n . £ * 8 7 
g 1 
„u ene wad 
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Some Errors of the Preſs and the Eagraver are almoſt unavoid- 


able in works of this kind: if the Reader corrects with his 
pen the fallowing, it is preſumed there are no others capable 


} 


of giving bim the leaſt embar | 
N. B. b Ggnifies fram the bett, and t fignifies fromthetop. 
Page Line Page Line | 
4 8 bor ABCD read ABCF.|189 3 t and 6 t for left, read right, 
8 9 br E . 31 nate, read Er and for right, read left, 
ax, 12. 190 7 b fer 62, read 64, 
21 8 t. ſer A TN, read A K E. 191 3 tr 63, read 64. 
2» 9 TN, read aKE, $ t far 6a, read 6 
32. 11b for nd, read nv. 192 4tforLH, rend H. 
43 2d fir eriginat line, raad'en-f200 3 t after (I fig. 8.) inſort, is 
tering line. : laid down. . 
8 6 b fer c b. read c a, Iz 13 be Ja, dd. 
| 23 b after throvgh, inſert, theſ201 2 b eroſs ous, as in this 
center of, 20 4 b for plan; read plane. 
66 p d for more or leſe, read leſs 208 «+ hes yer; of 
or more, 13 b for 54, read 64 : 
— * 2 2 212 177 read ſought. 
7 diftance, diſpoſi-|215 12 b for v, read u. 
tian. * 225 $ b and 74 2, read T. 
106 5 b. ſer 3 b, read 3 d. 233 12 and 13t for S V, rdf. 
106 2 b ſer Ab, read Ad, 223 6 b for n 
108 2 b fer left, read right. 235 10 t˖ er BCd, read BCb. 
208 2 b for right, read left, 245 11 tfor 72, read 73% 
109 10 t fer Of, read O g: and croſs [249 p t for 73, rea W's 
out the words ** equal to the 251 3 t er PN, read P M. 
thickneſs of the wall, and 264 12 t croſs out theſe words, “ in 
fg.” this fide bc I ſuppoſe there 
119 9 b fer vaniſhing, read viſual, is a door into the ſtreet.” 
123 1ot for appearance, read re-{|264 16 b after ab, inſert * and in 
preſentati n. this fide c d 1 ſuppoſe there 
126 18 t for 44, read 46. is a door into the Areet,” 
128 6d for firft, rea loft, 268 5 f fer Ap, read AP, 
131 15 t /r 50, read 51. 269 9 t er Ap, read AP, 
135 zit and 5 t for b, read e. 270 1 t for ig, read i g. J 
135 13tfor 13, read 131. 279 1 t for ſhorter, read © not 
138 9 b er P, read p. ſnorter. 
163 18 ber gl h, read g Ih. 280 7 b and ꝗ b for N Wb W, read 
177 15 d and 20 b. fer A I. read Ai. NW N. 
181 1 b fer its, read the. 280 7 ber IK, read Ik. 
182 Tt after are, inſert, parallel to, 283 17 t for grows, read grow. 
186 14 fr $0, read 61. 293 3 ber ABCD, read BED. 
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ELEMENTS. 
O F | 


Linear Perſpective. . 


G 


PRELIMINARY . OBSERVATIONS. 


ly the , rays. of light which flow from 4 
luminous body fall on any object, they are 
again reflected from that object, every way, 
in xight- lined directions; and if any of theſe 
reflected rays encounter the eye of a ſpectator, 
they are, by the humours of the eye made 
to converge on the retina, * and excite a 4 
ſenſation which is called the appearance of that 

object. „ 
If the rays proceeding from any enlight- 
ened object to the eye are intercepted by a 
tranſparent plane, the ſection of theſe rays 
with that plane will form thereon, what is 
. e 


— 8 


* The nature of viſion, and the conſtruction of the eye 
will be explained hereafter, | 


— 


——— * 2 _ —_— 


( 2 ] 

called the perſpective repreſentation of that 
object. | 

Thus, ſuppoſe E F G H (fig. 1.) is a 
tranſparent plane, through which a ſpectator 
looks at the figure AB CP, the rays coming 
from every part of which to the eye, at I, 
form, by their interſection, the figure ab cd, 
which is the perſpective repreſentation of the 
original object AB C D on the tranſparent 
plane, which is called ?, plane of the picture. 

From this account it is evident, that when 
a perſon looks through a glaſs- window at the 
objects out of doors, he ſees the perſpective 
repreſentation of thoſe objects delineated on 
the glaſs ; which in this caſe is the plane of 
the picture: and if this repreſentation was 
traced over, and the outline filled up with the 
colours and ſhades of the original objects; 
the pane of glaſs would at all times, and 
in all places, excite the ſame ideas in-the 
mind which the natural objects themſelves 
did when they were firſt viewed ; provided 
the eye is always placed in the ſame poſition 
and at the ſame diſtance with reſpef to the 
glaſs: for the rays will then come from this 
piclure to the eye, exactly in the ſame direc- 
tion as they did from the original objects. 

Thus the eye, when placed at I (fig. 1.) 
views the repreſentation a b c d by the rays, 
al, bI, cI, dI, &c. which enter it exactly 
in the ſame direction as the rays AI, BI, CI, 


DI, &c. which come from the original object. 
| It 


13 1 


| It is very requiſite to be remembered, that 
if the eye views the repreſentation abed 
from any other point than I, as ſuppoſe at 1, 
then the rays ai, bi, ci, di, &c. which come 
from the ſeveral parts of the repreſentation, 
will not be the ſame as thoſe which come 
from the original object AB CD, and there- 
fore the repreſentation a bed will not convey 
the ſame idea as the original figure, AB CD 
itſelf does, when viewed from I. 

Since the perſpective repreſentation of any 
object is the inter ſection of the rays which are 
reflected from that object to the eve vi] the 
plane of the, picture; If the poſition and di- 
ſtance of the eye I (fig. 1.) and of the origt- 
nal object AB CD, with reſpect to the pictur⸗ 
plane, EF G H, be given or aſſumed; and if 
we can by any method of reaſoning, find the 
points, a, b, c, d, where the rays coming from 
this original figure to the eye will cut the pic- 
ture plane; we may then delineate the per- 
hective repreſentation of any object whoſe 
figure and poſition exiſts only in the imagina- 
tion. The rules which geometrical reaſoning 
diſcovers for this purpoſe, conſtitute what is 
called The ART or PERSPECTIVE, 


B 2 CHAP- 


er ery een ates 


[ 4 1 


FF 


Definitions and principles for: dalineating tlie 
repreſentation. of right-lined figures, ſituated 
in planes which are not parallel: to the plan- 
of the picture. = FX Ck 522 


1. Er PQEN (fig. 2.) repreſent a tran- 
ſparent plane, through which an eye placed 
at J looks at any right-lined figure, AB CF, 
ſituated in any indefinite plane MX VZ: this 
tranſparent plane is called the picture plane: 
the figure AB CD is called the original gb- 
je; and the indefinite plane WX VZ in 
which the original object is ſituated, is cal- 
ee, tO: 
II. If any original plane (WX VZ) is not 
parallel to the picture, it will, if produced, 
cut it in a right line (by E. 11. 3. *) as in 
E N, that line then, which is the interſec- 
| tion 


— 


— 


* N. B. E always ſignifies Euclid, the firſt Number 
ſhews the Book, and the latter the Propoſition : as Eu- 
clid, Book 11, Prop. 3.----No Propoſition is ever re- 
ferred to but what is contained in the geometrical 
introduction prefixed to this work, 


- 
- 
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tion of the original plane and the picture, is 
called the Entering Line of that original — 
III. N a plane (LV OR fig. 2 

paſs through the eye rm parallel to the ori- 
ginal plane (WX VZ) this plane is called 
the Vaniſhing Plane of he original plane ; and 
the line (VL) in which it cuts the picture, 
is called the vaniſſung line of the original 
plane. 


TFH I. 


IV. All original planes (WX VZ, WX V 
Z fig. 3.) which are parallel to each other, 
have the ſame vaniſhing line, (VL). 


DEMONSTRATION. 
For the plane LVOR, paſſing through 


the eye (I) parallel to any one, is parallel to 
all theſe original planes, and therefore the 
line V L where it cuts the plane of the pic- 
ture, is their vaniſhing line, (by F 3.) 


COROL L ARSE 
V. Any original plane which is parallel to 


the picture can have neither entering nor va- 
ni/ſhing line; becauſe neither it, nor a plane 
parallel to it and paſſing through the eye can 
cut the picture. 


THEOREM II. 


VI. The entering and vaniſhing lines of any 
original plane are always parallel to each other. 
B 3 DEM O N- 


13 
DEMONSTRATION. 


For the entering and vaniſhing line EN 
and VL (fig. 3.) are formed by the interſec- 
tion of the plane of the picture ENVL, 
with the original plane, WXYZ, and its 
parallel LVOR (by § 2 and 3.) but when 
a plane cuts two parallel planes the ſections are 
parallel to each other (by E. 11.16.) Q. E. D. 

VII. Draw a line, 18 (fig. 3.) through 
the eye I, along the vaniſhing plane, LVO R, 
perpendicular to the vaniſhing line L V (by 
E. I. 12.) and the point 8, where this line 
cuts the picture EN VL is the center of tlie 
vaniſhing line; and the perpendicular line 18 
is called the diſtance of the vaniſling line. 

VIII. Let us now ſuppoſe the eye I (fig. 
2.) to be contemplating any line AB ; which 
if not parallel to the picture, will, if pro- 
duced, cut it ſomewhere, as in T. Any line 
thus under contemplation is called an original 
line; and the point, T, where it cuts the 
picture, is called ite entering point. SS 

IX. If a line, ID (fig. 2.) is drawn thro' 
the eye I, parallel to any original line, AB, 
and produced till it cuts the p:Fure in D, 
it is called #he diſtance of that original line, 
and the point D, where it cuts the picture, 
is the vaniſhing point of that original line, A B. 


HE O R EB M. III. 


X. All original lines (AB, AB, AB, AB, 
'&c, fig. 3.) which are parallel to each other, 
| have 


E 9-1 

have the ſame Diftance (DI) and Vaniſhing 
point (D). | | 
DEMONSTRATION. 


For the line D I, drawn through the eye, 
I, parallel to any one of the original lines, 
AB, AB, AB, AB, is parallel to them all; 
(by E. 11. 9.) wherefore the line DI is their * 
diſtance line, and the point D where it cuts 


the picture, is their vany;/hng point (by 9). | 


C0 0'L LAME 


XI. Hence an original line which is paral- 
lel to the picture can have no entering nor 
vaniſhing point: for neither it, nor its di- 
fance, (which is parallel to it, $'9.) can 
ever cut the picture. 

XII. The extremities, A, B, (fig. 2.) of an 
original line, A B, together with the point i 
where the eye is placed, form three points ; 
but a plane, ASI H may be extended by any 
three points, A, B, I (by E.-11. 2.) conſe- 
quently a plane may be extended by any ori- 
ginal line, AB, and the eye I; which plane, 
ASIH, is called the viſual plane of that Ori- 

gina Line. n 


T HE OR E MI. 


XIII. The Diſfance, ID (fig. 2.) of any Ori- 
ginal Line, AB, is the interſection of its 
viſual plane, AS IH, with the vanihing 
plane, L VOR, of that original plane (WX 

B 4 YZ) 


1 


YZ) in which the ſaid original line, A B, is 
ſituated. 


DEMONSTRATION., 


For the viſual plane, AS IH muſt cut the 
original plane, W X'Y Z and its parallel L V 
OR, by two parallel lines, A T, ID (by E. 
11. 16.) but it cuts the original plane, WX 
Y Z, along the original line, AB (byY 12.) 
and ſince the viſual plane paſſes through the 
eye (by § 12.) it muſt therefore cut the va- 
niſhing plane, LVO R, in a line, ID, paſ- 
ſing through the eye I, parallel to the origi- 
nal line, AB; but ID, the _— of the 
original line, is a line drawn through the eye 
I, parallel to the original line, AB (by 59.) 
9 the diſtance, ID, is the ſection of 
the viſual plane, ASI H, with the vaniſhing 
plane, LV OR. For if it were not, then 
through the ſame point I, two lines might be 
drawn parallel to the ſame right line, AB, 
which is impoſſible (E. 1. 31. note). 

XIV. The right line (T D, fig. 2.) joining 
the entering, — (T) and the vaniſhin 1 
point (D) of any original line (A B) is call 
the viſual line of that original line. 


HERO KA Mii Vo 


XV. The viſual line, T D (fig. 2.) of any 
original line, A B, is the ſection of viſual 
plane, AHIS, and the pure, ENPQ. 


DEMO N- 


1-4 1] 
DEMONSTRATION. ' 


For the entering point, T, is in the pic- 
ture and viſual plane (by $ 8. and 12. ) = 
the vaniſhing point, D, is in the arid \ 

F 9.) and theviſual plane (by 5 13. whe 

the line T D, joining theſe points, T 
muſt lie in both the , E N N PQ and 
AHIS, and conſequently muſt be their! in- 
terſection, (E. 11. 3) QE. D. 


T H E O R E NM VI. 


XVI. The perſpectiue repreſentation a b 
(fig. 2.) of any N AS, enn 
of its viſual line, D. 


DEMONSTRATION. 


For the perſpective repreſentation of any 
original line, A B, is the ſection of the rays 
AI, BI, &c. which come from every part 
of that line to the eye, I, with the picture: 
{Vide Prelim. Obſervat.} But all theſe rays 
that can be drawn from the original line, A B, 
to the eye, muſt lie in the viſual plane, AISH 
(by Art. 12.) therefore they muſt cut the pic- 
ture in the ſame line (T nb in, which it is cut 
by the viſual nes * conſequently muſt cut 
off a part, a b, of the viſual line, Q.E.D, 


COROLLARY, 


XVII. From thence it is plain, that — 
repreſentation (a b, a b, a b, a b, fig. 3.) of 


10 4 


all original lines (AB, AB, AB, AB) 
which are parallel to each other, tend to the 
ſame point, D, which is their van/hing 
point. For ſince the Ref reſentation of eve 

original line is a part of its viſual line (by $ 
16.) and ſince the viſual line of any original 
line (A B) is a right line joining the entering 
and vaniſhing points, T and D of that line; 
(by § 14.) it follows, that the perſpective 
Repreſentation of any original line tends 
to its vaniſhing point; but all original lines, 
AB, AB, AB, AB, which are parallel to 
each other, have the ſame vaniſhing point, 
D (by 5 10.) therefore their perſpective re- 
preſentation, a b, ab, ab, ab, muſt tend ta 


their vani/hing point D. | 
T -I:1E- O0.-R EM. YI. 


XVIII. Let WX Y Z (fig. 4.) be any ori- 
inal plane, on which there is drawn the 
lines AB, CB. Let theſe lines be produced 
till they cut the picture in the points, T 
and t, which are there entering points (by 8 
8.) Let the eye be at I through which the 
plane, VL OR paſſes parallel to the original 
plane, WX VZ, then is the line (VL) its 
vaniſhing line (by & 3.) through the eye, (I). 
Let there be drawn the diſtance lines, ID, 
and Id (8 9) parallel to their reſpective ori- 
ginals, AB and CB; then will D and d be 
their vaniſhing points. - Join the points T, D 
and t, d, then will T D and t d be the v:/ual 
| lines 


- 


* 


lines of the originals, CB, BA (5 14.) 
Then I ſay.; The interſection b of any two viſual 
lines, (I D and t d) is the perſpective repre- 
ſentation of The interſefion B, of their original 
lines, (AB, BC.) | 


DEMONSTRATION. 


The perſpective repreſentation of any point, 
B, is that point where the ray, BI, comin 
from it to the eye, cuts the picture 22 
Prelim. Obſerv. But all the rays that can be 
drawn from the line A B, to the eye, I, muſt 
interſect the picture in its viſual line, TD 
(by F 16.) conſequently the point B, being 
fituated in the lme, AB, its repreſentation 
muſt be ſomewhere in the viſual line T D, 
by the ſame reaſoning, ſince the point B, is 
alſo ſituated in the line B C; its repreſentation 
muſt be ſomewhere in the line td, which 
is the viſual line of BC. Having therefore 
proved that the repreſentation of the point B, 
muſt lie in both the lines TD and td, it 
muſt neceſſarily lie in their interſection, | b. 
QED. | LN fo 
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XIX. The angle (ABC, fig. 4.) formed 
by any two original lines (AB, BC) is equal 
to the angle (D Id) formed at the eye (I,) by 
— diſtance lines (ID, Id) of thoſe original 
HNCS, 


DEM ON- 


1 
DEMONSTRATION. 


For the lines AB, BC and DI, Id, being 
reſpectively parallel to each other (by 8 9.) 
the angles, ABC and DId muſt be equal 
to each other (by E. 11. 10.) 


. 


XX. The angle (A T E) fig. 4. which any 
original line, (A B) produced till it meets the 
icture, makes with the entering line, E N, 
of the plane, WX VZ, in which it is ſitu- 
ated ; is equal to the angle (ID L) which 
the diſtance (DI) of that line, makes with 
the vaniſhing line (VL) of that original plane. 


DEMONSTRATION. 


The lines AT, TE are reſpectively paral- 
lel to the lines ID, DL (by 5 9. and 6.) 
therefore the angles, ATE, IDL are equal 
(by E. 11. 10.) | 


ED OL LARY:. 


XXI. Hence the center and diflance of 
the vaniſhing line, is the vaniſhing point and 
diſtance of any original line that is perpendi- 
cular to the entering line (by F 7. and 20.) 


CHAP. 


8 


Praftical Obſeruations on the foregoing Theory. 


[  AKING it for granted that the learner 
has carefully read over, and retains in his 
memory the * ſubſtance of what has been al- 
ready delivered; I fhall proceed to trace out 
the manner which it is ptobable his own 
reaſon, afſiſted with the little theory he Has 
learned, will direct him to purſue in the 


ſolution of the following 


GENERAL PROBLEM: 

XXI. To find the perſpectiue repreſentation 
of any right-lined figure, ſituated in a plane 
which is not parallel to the pifture., 

As a right underſtanding of this problem 
will geatly facilitate the knowledge of the 


| Whole art, I ſhall make no apology for being 


a little more prolix and particular than or- 
dinary, in the explanation of it. 
OPERATION I. 
XXII. To determine the entering line of tlie ori- 
Zinal plane, and the entering points of the ſides 


of the original figure. 
In 


i. 3 
In the firſt place we will imagine the figure 
which the learner would repreſent in per- 
ſpective to be a parallelogram, as ABF G 
(fig. 6.) whoſe ſhape and dimenſions are 
drawn out on any plane ſurface, as a piece 
of paper or paſte-board, repreſented in the 
ſcheme by the plane WXYZ. On this 
plane (which is the original plane by & 1.) 
another plane E P Q N,! muſt be erected! to 
repreſent the plane of the picture. This 
may be done in any poſition, with reſpect to 
the original plane, and the object ABFG, 
which is moſt agreeable to his fancy; the 
line EN, which we ſuppoſe is allotted to be 
the line in which the picture ENQP ſhall 
cut the original plane WXY Z, is the en- 
tering line (by & 2). If this line is not pa- 
rallel to either of the ſides of the original 
figure AB, GB, AF, F G, theſe will, if 
produced, cut the entering line E N, in the 
points T, H, K, M, which are the entering 
points of the ſides AF, BG, AB, FG, of 
the original figure (by 8 8. 


OPERATION II. 
XXIII. To determine or aſſume the vaniſhing 


line, its center. and diftance, and of conſequence 
the place of the ec. | 


| Before the learner can proceed any further, 
he muſt determine the poſition of the eye, 
I: to do this draw at pleaſure, the _ 
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VL on the plane of the picture E NQ 
parallel to (EN) the entering line (by E 1. 
31.) then this line VL, may be the vaniſn- 
ing line of the original plane. (by 5 6.) A- 
long this line a plane VL OR, muſt be 
paſſed parallel to the original plane WX VZ. 
And this plane will be the vaniſhing plane. 
(by & 3.) The learner may proceed ta aſ- 
ſume any point, S, in the vaniſhing line VL, 
for the center of the vaniſhing line-($ 7.) at 
this point he muſt draw the line 5 Lalong the 
vaniſhing plane VL O R, perpendicular to the 
vaniſhing line : (by E. I. II.) in this line he 
may at pleaſure aſſume a point, I, for the 
place of the eye. (Vide 57. 


OPERATION II. 


nn 
des of the original figure. 510 alan 


The place of the eye, I; (fig. 6.) being thus 
determined, the next thing to be done is to 
find the vaniſhing points of the ices of the 
original figure A BF G. To do this, 
meaſure the angle A T N, which any of 
the original, lines, as A F, makes with the 
entering line TN; then; on the va- 
niſhing plane VL OR, draw through the 
point I, the line DI, making the angle - 
DIS, with the diſtance IS of the — 
ing line, equal to the complement of the 
angle ATN; then the point D, where 

| this 


"4 
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this line DI cats the picture, is the vaniſh- 
ing point of the original line, A F. 


DEMONSTRATION. 


.* Becauſe the triangle DSI is right- 
angled, the angle SDI is the complement 
of the angle DIS; (by E. 1. 32. Cor. z.) 
and the angle AT N is equal to the comple- 
ment of DIS by conftruftion ; wherefore 
the angle AT N is equal to the angle SDT, 
(E I. ax. 1.) and the line DI is the &fance 
Ene of the original line, AF (by F 20.) 
XXV. Having determined the vaniſiing 
point D, of any one fide A F, of the origi- 
nal figure, the vaniſhing point d, of any 
other ſide, AB, may eaſily be found. For 
if a line, d I, be drawn through the eye J, 
on the vaniſhing plane, VL OR, making the 
angle DI d, equal to the angle AF G or 
BAT (which the original lines, A F and 
AB make with each other) then the point 
d, where this line dI cuts the picture, is 
the vanifhing point of the line, AB (by 5 
1 „0 97 2 ; 128 a | 
Suse the original figure ABF G (fig. 6.) 
is à parallelogramy the fide G B, will have 
the fame vaniſhing point D, with its pa- 
rallel fide A F, and the fide FG has the 
fame vaniſhing point as the fide A B (by 5 
„ | 
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OPERATION V. 


XXVI. To draw the viſual lines ; whoſe in- 
terſections with each other give the perſpective 
repreſentation of the original figure. + 


Having found the vaniſhing points (D, d,) 
(F 24 25.) and the entering points (T, H, K, 
M, by § 22) of the ſides of the original 
figure (AF GB) the learner has already been 
taught (F 14.) that if he draws lines, M d, 
Kd, HD, T'D to join thoſe points, they 
will be the vi/ual lines of the fides of the 
original figure AB F G. | | 
The interſections a, b, g, f of theſe vjſual 
lines are the perſbective repreſentations of their 
correſpondent original points A, B, G, F (by 
$ 18). wherefore the figure a bgf contained 
between thoſe points, is the perſpective repre- 
ſentation of the original figure A BG F (Vide 
6 ; e a þ 


IL will be proper for the learner to read 
theſe operations repeatedly over till he clearly 
comprehends the practice of each, and the reaſons 
on hich they are founded. \ tor 2h 


The preceding operations were laid down 
as the immediate refalt of the general prin- 
ciples delivered in the firſt chapter, when 
applied to the ſolution of the propoſed prob- 
lem (to find the' perſpective repreſentation of a 
given right lined figure) they are rather in- 

C: tended 


„ 


tended to exemplify thoſe general principles, 
than propoſed as a refined mode for practice. 
They are only to be eſteemed as the firſt at- 
tempts at a practice of perſpective; and 
therefore like all other primitive endeavours 
are deſtitute of that elegance and eaſe which 
is the reſult of continued obſervation and 
experience. | 

We are in. theſe operations obliged to 
make uſe of three different planes, which if 
we could find no means of working with- 
out, would render the act of perſpective very 
operoſe and troubleſome; but a few re- 
marks on each of the operations will die- 
tate to us, that one plane only will anſwer 
the purpoſes of thoſe three. 


REMARKS on the firſt OPERATION, 


XXVII. It was firſt ſuppoſed that the ori- 
inal figure was drawn 1n its proper propor- 
Ton _ original plane and That the 1 
tion of the entering line was given or aſſum- 
ed. (Jide & 22.) Suppoſe WX V2 (fig. 
7) to be the original plane, on which is drawn 
the original fgure AB F G; the poſition of 
the picture p q rs, is next determined, and 
the entering points T, H, K, M are found by 
producing the ſides of the original figure. till 
they cut the entering line E N, which is ge 
firſt operation: the entering points, therefore, 
depend on the ſituation of the original figure 
(ABFG) with reſpe& to the * 0 


JF con bas 
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(EN) but the entering line E N, is ſituated 
in the plane of the picture p {, as well as 
in the orginal plane WX VIZ (by S 2.) If 
then another original figure a b gf is drawn 
on the picture plane p q r ſ. exactly of the 
ſame ſhape. and dimienſion, and in the ſame 
ſituation with reſpect to the entering line E 
N, as that, ABGF, which was drawn on the 
original plane WXVZ; then the ſides a b; 
be, g f, fa, of this figure being produced, 
will cut the entering line E N, in the ſame 
points K, H, M, T, as the ſides of the figure 
AB GF (drawn on the original plane) and 
therefore will give the ſame entering points. 


DEMONSTRATION. 


According to- the ſuppoſition the angle 
ATN, (drawn on the original plane) is equal 
to the angle a TN: (drawn on the picture) 
and the line AT is equal to Ta, alſo 
becauſe the figures are equal and fimilar; 
AF=af, fg=FG, gb=GB, and ba= 
BA, and the correſponding afigles of the two 
figures are alſo equal; thus, a bg = A BG, 
&c. this being the caſe; in the triangles TAK 
and Ta K we have TA Ta; the angle 
ATK =a TFK;and TAK Ta K; where- 
fore the ſides I K muſt be equal in both tri- 
angles, (by E 1. 26) confequently the point 
K, which is the entering point of the ſide 
A B, is alſo the entering point of the fide a b: 
in the ſame manner it may be proved that 


Cl . the 


11 

the point H is the entering point of the lines 
GB and g b; alſo that the point M is the 
entering point of both F G, and f g. 2, E. D. 

A mechanica! demonſtration will alſo be ob- 
tained if we ſuppoſe the original plane, EN 
W X, to be moveable about the entering line 
E N, by hinges fixed at the points E and N. 
then if the ſaid plane be let down till it coin- 
cides with the p/ane of the picture E Nur ſ, the 
ſeveral lines and points drawn in one plane 
E N W X will coincide with the correſpond- 
ing lines and points in the other plane E N 
r {: that is, the points A and a, B and b, &c. 
as well as the lines TF and Tf, HG and 
Hg, &c. will coincide together. 


XX VIII. Remarks on the ſecond and third Ope- 


rations. 


The vaniſhing line VL (fig. 7.) is ſuppoſed 
given, or aſſumed on the picture; as is the 
point S for the center of the vaniſhing line. 
The perpendicular SI is then drawn on the 
vaniſhing plane V OR L, and in this line the 
point I is taken for the place of the eye (Vide 4 
23.) Now if inſtead of drawing the line 81 
perpendicular to the vani/hing line VL, in the 
vaniſhing plane; the line S 1 is drawn perpen- 
dicular to the ſame line VL, on the picture 
plane; and Si is made equal to (ST) the diſ- 
tance of the eye. Then the point i may be 


taken as the place of the eye; and will give the 
_ ſame 


94 


L * | 


ſame vaniſhing points, as if the eye was ſup- 
poſed at I in the vani/hing plane VOR L. 

XXIX. As ſor example; to find the point 
d, which is the vaniſſung point of the origi- 
nal lines A B or a b, and of their parallels 
FG and fg; proceed as directed in the 3d 
operation; (S 24.) by making the angle 8 ĩ d 
= to the complement of the angle A TN or of 
its equal a T N; then the point d, where the 
line id cuts the waning line VL, is the 
vaniſhing point of the line AB or a b. 


DEMONSTRATION. 


For the ſame thing being done in the va- 
niſhing plane VO RL, as was taught in the 
d operation; in the two triangles .S id. and 
$1d, the fide 81 8 i and the angle dSi 
=dS1I, and SId=Sid whence the "fide 
$d is equal in both triangles (hy E 1.'26,) 
and therefore the line i d, cuts the vaniſhing 
line VL, in the ſame point d, in which it is 
cut by the line Id. Q.E.D. 7: * 
XXX. Having found the vaniſhing point of 
the original line AB or ab; the: vaniſhing 
point of the line BG or b g, is found by the. 
ſame method as was taught when the eye'was 
in its proper fituation I, in the vaniſhing plane 
VORL ide d 25.) viz. on the plane of the 
picture pq r ſ, make at the point i, the angle 
di D equal to the angle AB G, or a b g 
which the original lines B G and A B, or b g 
and a b, make with eaeh other; and the line 
3 19 


WW, 


i D by cutting the vaniſhing line V L, in the 
point D, gives the vaniſing point ſougbt. 
The demonſtration of this is exactly the 
ſame as that of the laſt proceſs; for a little 
reflection will point out that the triangles 
d ID and di D are equiangular, and have 
one fide in each di and d I, equal; where- 
fore they are equal in all reſpects, (by E. 1. 
26.) conſequently the line i D, muſt cut the 
yaniſhing line V L, in the fone point D, in 
which it is cut by the Une D. d i 
XXXI. By § 27, we found the entering 
points I', H, K, M, (fig. 7.) of the original 
lines; and by F 29. 30, we have found their 
vaniſting points d and D, without having any 
recourſe to the eriginal or vaniſhing planes : 
the lines joining thoſe points are the viſual 
lines, viz. dM, dK, DH, DT, (by $14.) 
and their intetſections i in the points a, b, g, f. 
give the repreſentation of the original agyre 
abs f. (Jide F 26.) 


TN E-OR EN X. 


XXXII. When the place of the eye (i fig. 
7.) and the original figure (a bf g) are laid 
down on the ſame plane; (pqr ſ) the dance 
(id) of any NN line, (a b) is 4 be to 
that original line, (a b 


DEMONSTRATION. 


For VL. being parallel to E N (by $ 6.) 
the angle E Kd = angle Kd L, (B. 1 * 
WE the 
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the angle id D = angle a KE by conſtruction : 
(Lide & 29.) and if we add theſe equal angles 
together we have angle aK d id K (E. I. Ax. 
2.) and conſequently the line i d is parallel io 
a K (by E. 1. 27.) 29401; en 
Again, ſince i d is parallel to a b and the angle 
d i D is equal to a h g by conſtruction (Lide 5 
39') bg is parallel to ĩ D. (E. . 28.) QED. 


COROLLARY. 


' XXXIII. Hence the point (d) where a line 
(id) drawn on the picture (pq) through the 
place of the eye, (1) parallel to any original line, 
(ab) cuts the vanihing line (VE); is the va- 
ni/ling point of that line. 


From the foregoing ob/ervations it appears 

we need not make uſe of any more planes than © 
one, which it, the plane of the picture: and 
the original and vaniſhing planes may for the 
Future be omitted. I ſhall always ſuppaſe the 
paper on which the ſchemes are printed, to repre- 
ſent the plane of the picture; on which twoparal- 
il lines EN and VL are drawn for the entering 
and vaniſhing lines of the original plane: all the 
ſpace of the paper below the entering line E N 
may be accounted as the original plane : and all 
the ſpace above the vaniſhing line, V L, may be 
eſteemed the vaniſhing plane: on the part al- 
lotted for the original plane, there muſt (at 
preſent be drawn the original figure in its 
proper ſituation and diſtance ſrom the entering 

. line 
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line EN. On the part allotted for the va- 
niſhing plane Zhere is always given the point i 
for the place of the eye. A perpendicular i 8 
tet fall from which, on the vaniſhing line VL 
grves the center S and diſtance S1 i of the 
vaniſhing line. 


Note, That in all the plate throughout this | 
work 
E N, is the entering line of the original plane. 
VL, and ſometimes . is its vaniſhing line. 
8 is the place of the ey 
8, is the center of the vanifiing line: and 


8 L, is its dance. 


CHAP: 
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Various methods of finding the perſpective re- 
preſentations of right-lined plane figures. 
which are not parallel to the picture. 


NET HOP 1 


Br , 8 the ſides of the original 
figure to their entering , points and e 
their vaniſhing points. | 


EXAMPLE-+-I. 


XXXIV. The entering and vaniſhing lines 
together with the place of the eye (I, = 8.) 
being given to find 7he repreſentation of a tri- 
angle (ABC) drawn in its proper dimenſions; 
and in any fituation with 1 to the en- 
tering line. 

iſt. Produce the fides of 'the criangle 
till they cut the entering line in the Pony l. 
2. and 

2d. Through the eye (I) draw lines a I. 
I 2. I 3.) parallel to the ſides AB, AC, B C, 
of the triangle, and cutting the vaniſhing line 
in the points 1. 2. 3, 

zd. Draw the lines 11, 22, 33, cutting 
each other in the points a, b, c, then the 

buff 
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figure abc is the perſpective repreſentation of 
the original triangle A B C. | 


DEMONSTRATION. 


The points 1, 2, 3, in the entering line, are the 
entering points of the ſides of the original Hure 
ABC: (by 8 27.) alſo the points 1.'2; 3. in 
the vani/ing line, are the ee Van!) ing 
points of thoſe ſides (VideF 33.) wherefore the 
lines 11, 22, and 33, are the viſual lines of 
the fides A B, AC, BC. (S 14. ) whoſe a 
ſections in the points. a, b, c, give the regre. 
fentations of the points A, B, & and there- 
fore the triangle a be is the repre 8 of 
the original triangle A B C. "71 


EXAM P YS II. 


XXXV. EA ze repreſentation. of 4 parattels- 
gram having all its frdes oblique 1 to the entering 
line: 2 means of 160 diagonal. 0 hg. 8. * 


If we convert the original rriangle ABC 
(fig. 8.) into the parallelogram A BCP, by 
drawing CD and D A parallel to AB and 
BC, we may eaſily find the repreſentation 
a be dof it, by the help of the triangle a bc, 
for through c, draw e 1; and through a 
draw a 3, cutting each other in d; then 18 
a bed the repręſentatian of AB CD - For 
a b and cd repreſent two parallel lines be- 
cauſe they tend to the ſame vaniſhing point 


13 Y 17.) for the ſame reaſon bc and a d 
are 
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are the ; repreſentations of parallel lies: and 

ſo the figure a h e d, is the rehrgſentalian of the 
parallelogram A B C, and ac is the repre- 
ſentation of the diagonal AC. x. 


£5 ah n 


XXXVI. This method is only fit to deter · 
mine the repreſentation of the moſt fimple 
figures; as a triangle, or a parallelogram: and 
even in theſe figures it becomes impracticable 
if either of the ſides: of the original figure is 
parallel to the entering lins; becauſe ſuch fide 
can have no entering point, (by F 11.) nor va- 
niſhing point ** or if either of the ſides of the 
original figure axe nearly 90 to-the enter- 
ing line, = entering and vaniſhing points of 
that fide will lie fo very far apart, as will re- 
quire a great extent of paper to work on by 
this method: recourſe muſt therefore be had 
to another conſideration drawn from 8 18. 
which will teach us a more general method. 


MET H O D II. 


By drawing two lines at pleaſure from 
each angle of the original figure to the enter- 
mg line; and finding their vaniſhing points. 


E X A M FP E E. 
Of an irregular trapeauum. 
iſt. Suppoſe the origins! object is the irre- 


gular quadrangle AB C D (fig. 9.) from 
i Te either 


28 
either of its angular points, as from the point 
A, draw any two lines at pleaſure as A e and 
A n cutting the entering /me in e and n; then 
through the eye (I) draw the lines Je and 
In, parallel-to Ae and A n, cutting the va- 
niſhing line in e and in n: join the points 
e, e and n, n by lines cutting each other in a, 
which is the fer pective repreſentation of the 
point A. | 2 3 2 222 5 
DE MONSTRAT ION. 


The lines A e and An may be conſidered as 
two original lines, whoſe entering points. are 
the points e anden in the entering line E N : 
alſo ſince le and In are drawn through the 
eye parallel to theſe original lines Ae and 
An; the points e and n in the vanzſhimg line 
are their vaniſhing points. (by F 33.) There- 
fore the lines ee and nn are the viſual lines 
of the ſaid originals Ae and An; (by 514.) 
whoſe interſection in a, gives the perſpettive 
repreſentation of the point A, which is the 
interſection of the original lines Ae and An 
ann 

In like manner the 1 of the 
other angular points B, C, D, of the original 


figure may be found: and theſe points being 
joined will give the figure a bed; which is 
the perſpeclive repreſentation of A BCD. 
XXXVII. The lines Ae and An were 
drawn at pleaſure in order to determine the 


repreſentation a, of the point A; but to find 
. the 
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the repreſentations of the other angular points 
as B, D, and C, the beſt way is to draw two 
lines from each of theſe points, parallel to 
thoſe already drawn from the point A; for 
then the points e and n in the vaniſhing line, 
which are the vaniſhing points of the lines 
Ae and An; will be the vaniſhing points 
of thoſe lines which-are drawn from the other 
points B, C and D. (by 10.) ng 
E. X AMP E' Ec: 
Of a regular hexagon. 

XXXVIII. A conſideration of the nature 
and properties of the figure to be repreſented 
in perſpective, and of its ſituation with reſpec 
to the entering line, will often dictate modes 
of abbreviating the general rules of working. 
— Thus, if the original figure to be repre- 
ſented is a regular hexagon as ABC DEF 
(fig. 9.) a learner attentive to the properties 
and ſituation of this figure, will not find the 
repreſentation of the point F by drawing lines 
from it to the entering line at random; as 
taught in this general method; becauſe he 
will ſave much trouble by producing the ſides 
EF and F A until they cut the entering line 
in the points 2, and 3, and finding their va- 
niſlung points by the parallels I 1, I 2 ; the re- 
preſentation of the whole figure may eaſily be 
found thus; join A and D, and produce B C, 
cutting the entering line in the points 2 and 23 


G | alſo 


5 

alſo join E and B, and produce D C, cutting 
the entering line in the points 3 and then 
from the nature of the figure, the lines E a, 
D 2 and C 2 are parallel, and ſo are F 3, E 
and D 3. and therefore their viſual lines muſt 
tend to the ſame vaniſhing points 1 and 2 in 
the vaniſhing line VL (byy 10.) and inter- 
ſecting in the points a, b, c, d, e, f, give the 
perſpective repreſentation of the original hexa- 
gon ſought. | 

XXXIX. This method of finding the per- 
ſpedtive repreſentation of any right- lined figure, 
though perfectly general and in many caſes 
not very tedious, is liable to this objection; 
that the great number of working lines made 
uſe of ate apt to cauſe confuſion: but theſe 
will be greatly abridged by the followin 
moſt uſeful | 


THEORE M XL. 


XL. The perſpe#tve repreſentation (b fig.2.) 
of any point, (B) fituated in any original line 
(TB) cuts the vi/ua/ line (T D) into two 
parts, (D b and b T) which have the ſame 
proportion to each other, as the ance (DI) 
of the ſaid original line, has to the diſtance (BT) 
of the original point (B) from the entering point 
(T) of the original line (B T) in which it is 
fituated: that is DI: BT :: Db: bT. 


DEM O N- 
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1 
DEMONSTRATION. ® 


The triangles D b I. and BT are both 
ſituated in the vi nal plane ASEH (by $ 12. 
and 16.) alfo ſince DI is parallel to B T (by 
$ 9.) the angle DIb=bBT (by E 1. 29.) 
and the angle bD Ig b T B, and fo the tri- 
angles DbI and Tb B are ſimilar where- 
fore (by E. 6. 4.) DI: TB:: Db: bT. 
Q. E. D. 2 | 

CG OR OO. Þ.:;:Þ:.4; et 


XLI. Hence, to find the repteſentation, b, 
(fig. 2) of any original point B, we have no- 
thing more to do than to cut the viſual TD 
in ſuch a manner that the parts Tb and bD 
may have the ſame proportion to each other 
as TB and DI have to each other, which 
may be done by any of the methods ſhewn 
in E. 6. 10. and from this conſideration ariſes 
this | | | N 

THIRD METHOD, 

Of finding the perſpectiue repreſentation of a 

given right-lined plane figure, not parallel to 


the picture; by drawing lines from the ſeveral | 
angles of the given figure to the piace of the eye. 


E X AM Pk 8 
XLII. Of a parallelogram as ABCD fig. 


10. 


1ſt. 


( 32 ] 

iſt. Produce thoſe two parallel ſides CA 
and. DB which will cut the entering line EN 
in the moſt dire& manner, to their —_— | 


points, n anden. | 
2d. Through I draw IV parallel to the 


faid ſides A C and B D which gives = point 
V for their vaniſling point. (by, & 43.) 

zdly. Draw the vjſual lines Vn and Vn 
(Lide F 14.) 

4thly. Laſtly, draw lines IA, IB, IC. I D, 
joining the eye and the angular points of the 
originol figure, andeutting the ſaid vi/tal lines Vn 
and V n in the points a, b, c, d, then the fi- 
gure a be d bounded by the right lines join- 
ing theſe points, is the 7 ro OO | 
tion of the original figure ABCD 


DEMONSTRATION. 


For becauſe IV is parallel to An, (by con- 
ſtruction) the line A JI cuts the viſual n d in a, 
in ſuch ſort that Va:na::VI: An. (Vide 
E. 6. 10. method firſt) wherefore a is the per- 

ſpective repreſentation of A by 8 41. 

In the ſame manner it may be proved that 

c is the repreſentation of C; b of B; and d 


of D. Q. E. D. 
r Bo: 46 
Of a triangle as ABC fig. 11. 


XLIII. If it is inconvenient to produce 


the fides of the original figure to their enter- 
ing 


K 
ing points, proceed as in 5 37. viz. draw any 
lines at pleaſure from the angular points 
the original figure parallel to each other as 
An, Bn, Cn, cutting the entering line in the 

oints n, n, n— 2d. Through the eye I, draw 
their difarice line I S parallel to them, cutting 
the vaniſting line V L in S which is their va- 
niſuing point. zd. Draw the viſuals n 8, n8 
and nS. Laſtly, draw lines I A, TB, IC, 
joining the eye and the angular points of the 
original figure; and cutting the v//uals in the 
points a, b, and c ; theſe when joined, form 
the triangle a be which is the perſpective 
repreſentation. of the original triangle ABC. 


DEMONSTRATION. 


If the line An is conſidered as an original 
Fne, it is evident that a, is the repreſentation 
of A, by the ſame argument as was uſed in 
the demonſtration, & 42. alſo, b is the re- 
preſentation of B, and c of C. & 


EXAMPLE III. 
Of a regular oftagon. | 


The repreſentation a bed e fg h. (Videtig. 
11.) of the regular octagon ABC DEFGH 
is found exactly in the ſame manner as the 
triangle laſt mentioned; and needs no expla- 
nation ; a bare view of the figure being ſuffi- 
cient to dictate its conſtruction. - | 


D Jag $ 43- 
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XLII. Although the parallel lines (Ae, Be 
&c.) drawn from the angles of the origine 
figure to the entering line (E N) were directed 
to be drawn at random; yet in general it will 
be beſt to draw them perpendicular to the 
entering line, (as we have done in the two 
laft examples) in which caſe (S) the center of 
the vaniſhing line, will be their vani/hing point, 
and its 4/tance will be their dance, by 5 7. 


and 32. 


L E M M A. 


XLIV. If any original line is parallel to 
the entering line, its perſpective repreſentation 
will be parallel to the entering line. 

Ihe truth of this lemma (which is almoſt 
ſelf-evident) ſhall be demonſtrated a few 

pages farther—its uſe here is to open a more 

expeditious method to ſolve this | 


n S 1 . EN 
XLV. To find the perſpective repreſen- 
tation of any original line which is parallel to 
the entering line. 


Suppoſe the original line B A which is one 
ſide * the original triangle ABC (fig. 11.) 


is to be repreſented in perſpective. Draw 
the lines An and Bn at pleaſure, parallel 
to each other find their vaniſhing point S 
draw the vi/uals naS, nb.S: lay aruler by J 
and A cutting the viſual na 8 in a then 
= through 
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through a, draw a h parallel to the entering 
line, cutting the viſual ꝗ b S in b, and ab 
will be the repreſentation of AB. 


DEMONSTRATION. 


Since the point B is ſituated in the org, 
nal line B u, its repreſentation muſt be ſome- 
where in its vſuui line n b S by $ 16. — A- 
gain, ſince AB is parallel to the entering line 
EN its repre/entation muſt be parallel to it, 
by 9 44. and ſince a, is the repreſentation of A, 
the repreſentation of A B mult be the line a b 
drawn through a, parallel to the entering line 
and terminated by the viſualsna 5 and nbS. 

XLVI. This problem will ſometimes ſave 
the confuſion which a great number of lines 
croſſing each other is apt to occaſion. — Thus, 
if one fide BC, of the octagon ABC DEF 
GH (fig. 11.) is parallel to the entering line, 
the ſides AH and DE /by the properties of 
the octagon will be perpendicular to the enter- 
ing line, as will the lines BG and CF; produce 
theſe lines to their entering points e, e, e, e: 
then the center (S) of the vaniſhing line (VL) 
is their vaniſhing point: (by & 43*.) to which 
draw their viſuals e a8, ebS, ecS, ed S: 
lay a ruler by I A and I H, and mark where 
it cuts the viſual line eaS ina and h. Al- 
ſo, lay the ruler by IB and IG and mark 
the points b and g in the viſual line e bS. 
Thropgh the points b, a, h and g draw lines 

92 be, 


E 
be, a d, he and gf, parallel to the enteri 
line, and cutting the viſuals ec 8 and e d 
in the points c, d, e, f: laſtly, join a b, h g, 
fe and de and the buſineſs is done — for the 
lines bc, a d, he, gf, drawn parallel to the 
entering line, are the repreſentations of the ori- 
ginal lines BC, A D, HE, GF, which by 
by the nature and ſituation of the original oc- 
tagon are parallel to the entering line. 

Other methods may be propoſed for find- 
ing the perſpective repreſentation of the angu- 
lar points of any right- lined figure whoſe. ge- 
ometrical plan is given: which are derived 
from theorem XI, & 40. To explain theſe 
it will be neceſſary to prefix the following 


DEFINITION. 


XLVII. If chrough the extremities (n and 
8 fig. 12.) of any vzſual line (n S) two lines 
are drawn at pleaſure parallel to each other; 
(as n Band SI; or nbandS 7 &c. ) but tend- 
ing different ways; that is, if one, as nB, 
tends downwards, its parallel SI may tend 
upwards ; or, if one tends upwards and to the 
left, as n 6, its paralle] may tend downwards 
and to the right as 81 &. Then that line 
n Ber nb) which is drawn through the en- 
tering point (n) of the ſaid viſual, {Vide 14.) 
is called @ ſcale line. And the extremity (I. 
or 1) of its parallel (STor S:) which is drawn 
through the vaniſting point (S) of the ſaid 
viſuar (n S) and is made equal to its ”_wm 

(SI) 


N 

0 I) is called the dividing center of that viſual | 
ine (n S.) 

FOURTH METH OD. 


Of finding the perſpective repreſentation of 
a given right-lined plane figure, not parallel 
to the picture; by means of a ſcale-line drawn 
at pleaſure, and a dividing center. | | 


LA MPI. 


XLVIII. ABCD ide fig. 12.) is a 
ſquare, having two of its ſides CD and AB 
parallel to the entering line E N: produce the 
other two ſides to their entering points n and 
m. Through I draw IS parallel to them 
cutting the wani/hing line in 8 which is their 
vaniſhing point. (by & 33.) Next, draw the 
viſuels n S and m S—Now to find the repre- 
ſentation b of any point, B, in any original 
line, as B'n, nothing more is to be done than 
to cut its v/ua/ nS into two parts, nb and 
b, ſo that nb:bS::Bn:SI. /Yidel 41.) 
wherefore draw at pleaſure any two lines n & 
and 81 parallel to each other, through the 
extremities n and 8 of the viſual line 18; on 
the ſcale line nb {Vide F 47.) Lay from the 
entering point n, the ſeveral lengths nd andn 
equal to the lengths n D and n B on the ori- 
ginal line nB. Then on Si lay Sz equal to 
IS (the diſtance of the original line D B). 
Laſtly, draw the lines 47 and di joining the 
&viding center, and the ſeveral diviſions 5 nd 

on 


WW 


d on the ſcale line n and cutting the viſual 
n S in b and d which are the repreſentations 
of B and D (by E. 6. 10. method 1.) 


M E T HO D v. 


By ing the entering line as a ſcale be, and 
laying the droiding center on the vuniſting line. 


XLIX. Since the entering and vaniſhing 
lines (E N and VL, fig. 12.) are parallel to 
each other (by & 6.) and paſs through the 
extremities of all v:/ue/ lines whatever (by 
$14.) the diffance (S]) of any viſua lin- 
(0 S) may be laid on the vaniſing line (VL) 
from its vaniſhing point 8 to V, (then is V 
the dividing center of ns (by 5 47.) and the 
entering line EN may be conſidered as a: /cale 
line for all viſual lines, on which any part or 
parts n D and n B of the original dine, (nB) 
belonging to that vu nS, may be laid 
from its entering point n to a and to N then 
lines A V and NV, joining theſe diviſions on 
the /cale line (or entering line) EN and the 
_ dividing center ($ 47.) will cut the viſual n8 

in the points d and b, the fame as by the 
laſt method, and for the ſame reaſon. (E. b. 
10. wethod 1j.) ht 5 ITE 

Having, by any of theſe methods found 
the repreſentations b and d of the original 
_ B and D; through thoſe point draw 

ines ba and de parallel to the entering line, 
and cutting the viſual liue m 8, in à and e, 


then 
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then is the figure a b cd the repmſentation of 
the original ſquare AB C D (by $44.) 

The dorted lines in fig. 12. interſecting 
each other in the ſame points, ſhew the a- 
greement of the ſeveral methods. More ex- 
amples would increaſe the bulk and price of 
this work without adding to its utility : the 
reaſons of each method has been fully ex- 
plained, and if theſe are underſtood, fancy 
and nature will continually ſupply ſubjects 
on which to exerciſe them. 

I muſt 'again remind the learner that it 
will coſt him much leſs pains to learn” this 
art if he copies each plate on à large 
ſcale; and if he invents examples, and per- 
forms them by two or more different me- 
thods; in the execution of which he will 
find, that there is hardly any of the rules 
before-mentioned but what will ſametimes 
be commodious, and ſometimes inconveni- 
ent; being maſter of ſeveral ways of per- 
forming his buſineſs, he will rarely be em- 
barraſſed: if We wants room on his p 
to work by one method, he will have u- 
courſe to another; not following any one 
particular mode of practice, but conſtamtly 
uſing that which is the moſt advantageous 
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CHICKHKICOKHOKPOKPOKIT HICKORY 


Of the Perſpeflive Repreſentation of Lines 
qwhich are parallel to the Picture. 


PROBLEM 


L. By any original line (AB fig. 13.) which 
is parallel to the picture; (PQEN) to 
extend a plane (AB CD) which ſhall be 
parallel to the picture, "4, 


S Ol Uu T ION. 


Suppoſe any plane as WX HZ to paſs 
by the given line AB cutting the picture in 
the line EN. Through any point, E in, this 
line, draw at pleaſure, on the plane of the 
picture the line EK; then paſs a gs AF 
GH, at pleaſure along the line E K, cutting 
the lines AB and EN in the points A and 
E. Through the point A draw on this plane 
AF GH the line AF parallel to EK (E 1. 
31.) then a plane A BCD paſſing along the 
_ AB and AF will be parallel to the 

ne of the picture, PQ EN. 

s q Re — DEM ON- 


1 
DEMONSTRATION. 


For the line AF is parallel to the line 
EK (by conſtruction) alſo the line AB is 
parallel to E N (by ſuppoſition) where- 
fore the plane AB CD paſling by theſe lines 
AB and AF muſt be parallel to the picture 
which paſſes by the lines EN and E K (by 
E. 1. 16.) C. E. D. - ens 

GO ROLL Ar. 


LI. Hence; any original line as A B (fig. 
13.) which is parallel to the picture may be 
ſuppoſed to be the ſection of any two planes 
ABCD and WXHZ one of which (AB 
CD) is parallel, and the other (WXHZ) 
is oblique to the plane of the plicture, fo that 
if produced it will cut it in its entering ling 
EN. 


T RN 20S 6mm, 


LII. The perſpeftive repre entation (0 r, fig. 

13.) of any original line (OR) which is pa- 
rallel to the picture - QEN) ; is parallel to 
that original line (O R). i 


DEMONSTRATION. 


Since, by ſuppoſition, OR is parallel to 
the picture; a plane AB C D may be extend- 
ed by it which ſhall be parallel to the picture 
(by F 50.) and ſince the viſual plane (O RI) 
(Vide F 12.) cuts the two parallel planes A B 

| C 


L 42] 
C Dand P QE N, the ſections OR and or, 
are parallel: (by E. 11. 16.) but by 5 16. or, 
is the perſpectiue repreſentation of O R, con- 


ſequently the original line O R, and its repre- 
Jentation or, are parallel. QE. D. 


r H E O R E M — 


LIII. The repreſentations (ab, f g. fig 140 
of all original lines (AB, FG) whic 
parallel to the picture and to each other; 4 
parallel. ; 


DEMONSTRATION. 


fg is parallel to FG (by$ 52.) alfo AB 
is — to FG (by ſu = therefore 
fg and A are parallel (by E. 11. 9-). Again 
fince f g is parallel to AB; and a b is alſo 
paralle] to AB (by F 52.) therefore f 8 and 
a b are parallel (by E. : 1. 9.) 9 


COROLLARY. 


LIV. Hence the repreſentations (ab and fg) 
of all original lines, (AB, FG) which are 
parallel to the entering line (EN) of any ori- 
ginal plane, (WX IZ) are p to that 
entering line. 


N. B. This is the lemma 3 944. 


T H E O RE M XY. 


LV. If any two original lines (AB and 
AD. fig. 14.) forming an angle, (BAD) 


are 


1431 
are parallel to the pidlure; the angle (B A D 
which they make with each other) is equal 
to the angle (bad) which their repreſenta- 
tions (a b and ad) make with each other. 


DEMONSTRATION. 


For the lines A B and AD are reſpectively 
parallel to a b and ad (by 5 52.) wherefote 
the angles BAD ant bad are equal (by E. 
. $3. f QED DBA: #5; AltE 


COROLLARY. 


LVI. Hence, if A B is an original line pas 
rallel to the entering Une of any original plane 
WXYZ (fig. 14.) and if AQ is another 
original line, cutting the former at right 
angles, and alſo is parallel to the picture; 
then ſhall the repreſentation a c, of that ori- 
ginal line AC, be perpendicular to the ſaid 
entering line EN . „ 
| DEMONSTRATION. 

For the angle BAC being, a right angle 
bac is a right angle (by 55.) but ab (which 
is the repreſentation of A B) is parallel to the 
entering line EN (by $ $4-) therefore c a is 
perpendicular to it. (by E. 1. 29.) Q. E. D. 


THEOREM XY, 


LVII. If two original lines" (& B and Ac 
ſig · 1 4.) meeting in a point, are parallel to the 
5 | | picture, 


1 
picture, their repreſentations( aband ac)wilthaye 
the ſame proportion to each other, as the ori- 
ginal lines themſelves have: that i * as * ele; 
AC: : ab: ac. 


DEMON STATION. 


"ſh the triangular vi/ual planes ABT and 
ACI, ſince ab is parallel to AB and ac 


parallel to AC (by § 52.) we have 
Ia:IA: Rf AB (by E. 6. 4.) and 
Ja: IA:: ac: AC whence 
ab: ac: : AB: AC. (E. 5. 11.) 


COROLLARY. 


LVHII. Hence if the original lines (as AB 
and AD) are equal, their repreſentations of b 
and a d) will be equal. 


THEORE M. XVI. 


LIX. If any original line (A C fig. 14) pa- 
rallel to the picture, is divided into equal parts 
(A 1. 12. 23. &c.) the repręſentations (a 1. 12. 
23. &c. ) of thoſe parts will be equal: alſo, if 
the original line (A C) is divided in any man- 
ner, the repreſentation of its parts, will divide 
the repreſentation at of the whale line i in 2 
{tmilar manner. 


The demonfiration of 4 rs the r as 1 
the laſt Theorems. : 


CHAP, 


Cc H A P. v. 


Some applications of the preceding theory te the 
perſpectiue repreſentation of ſolid 355 


LX. Is explaining the theory of perſpective, 
the picture and any original plane was con- 
ſidered in an abſtracted manner, as two 
planes either parallel to, or cutting each other. 
But in applying our rules to the perſpective 
repreſentation of natural objects, the plane of 
the Horizon, and its parallels, claim particu- 
lar attention; as all folid bodies muſt be ſup- 
poſed to ſtand upon ſuch planes. For gravity 
. (which draws every ſolid body downwards in 
a direction perpendicular to the horizon) im- 
poſes an erect ſituation on every thing that is 
to ſtand firm on its baſe: and although we 
may vary the ground plan of a building at 
pleaſure, the walls will not ſtand without 
ſupport, if they aſcend in directions not per- 
pendicular to the horizon. * 

For this reaſon builders work by the 
plumb-line and the ſquare; that is, by lines 
perpendicular and parallel to the horizon. 
Architects, civil and military, delineate. the 
dimenſions of buildings and fortifications, by 
ſeQRiong 


lar to the horizon. 


L 46. 4 | 
ſections parallel to the horizon which they 
call p/ans *, and others perpendicular thereto, 
which they call profiles. In fine, we can- 
not ſpeak of the /ength, breadth, height or 
depth of any fixed ſolid magnitude, without 
referring to our ideas of an horizontal plane; 
by length and breadth we commonly mean its 
extent meaſured by lines parallel to the ho- 
rizon; and by height and depth its altitude 
or profundity, eſtimated by the lengtꝶᷣ of a 
line extending from the top or bottom of the 
object in queſtion, in a direction pet pendicu- 

What has been ſaid will, I hope, be a 
| ſufficient apology for retaining the terms ho- 
rizontal plane and horizontal line, without 
which we cannot treat this art in a practical 
manner; for although this plane and line, as 
Doctor Taylor obſerves, does not enjoy any 


particular advantage more than any other 


original plane and its vaniſhing line, in re- 
gard to the theory of perſpedtive; yet gravity 
has made it and its parallels of ſo much con- 
ſequence in the diſpoſition of nature, that a 

icture can no more be drawn without a ho- 
rizontal line, than a geographical map can be 
conſtructed without fixing the poſition of the 
fiſt meridian... 


— — »»q 


* The words Plan and Profile are ſo generally undenſtoud, 

Opecially among artiils, that a forma difingios was —— 
unnccgſſary. | 

| LXI. 
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LXI. Let WX VZ (fig. 1 f.) be any eri. 
ginal plane parallel to the horigen or ground; 
and let VL E N. the plane of the pidure, be 
either perpendicular or inclined ta this Aori- 
zontal 3 and cutting it in the entering line 
E N, through the eye at I, ſuppoſe à plane 
VLOR to, paſs parallel to the horizon, and 
cutting the picture in VL; then is VL, cal- 
led the,horezontal line. : 

LXII. Hence it appears that the horizontal 
line (VL fig. 15.) is the vaniſling line of the 
horizontal plane (WX VZ) and of all other 
planes which are parallel to it. (byy 3 and 4.) 

LXIII. If the plane of the picture (VL EN 
fig. 15.) is perpendicular to the horizon; all 
original lines as A B, CD, which are perpen- 
dicular to the horizon. (WXY £4) will be pa- 
ralle] to the picture: and their repreſentation will 
be perpendicular to the horizontal line (by 56.) . 

LXIV. But if the picture V LEN (fig. 
15.) is inclined to the horizon; then the e- 
preſentation of all lines AB, CD which are 
perpendicular to the ground, will tend to their 
vaniſhing point (by F 17.) 

The ere& picture is by far the moſt gene- 
ral and uſeful ; becauſe, as was obſerved be- 
fore, nature has diſpoſed the greateſt num- 
ber of objects in erect poſitions, which will 
therefore have many of their parts parallel to 
the erect picture, and the perſpective repre- 
ſentatiogs of ſuch parts will be ſimilar in 
ſhape to the parts they repreſent ; and theſe 

| will 


121 
will aſſiſt us to form a juſt idea of thoſe parts 
of the original object, which by reaſon of 
their obliquity with the picture have theit 
repreſentations very unlike their real forms 
and proportions. Thus the repreſentation a b 
cd (fig. 15.) of the ſquare AB CD on the 
upright picture, is a ſquare ſimilat to the ori- 
ginal, but on the inclined picture, it is an irre- 
gular trapezium totally unlike its original, 
ABCD. | | 

The ere& picture ſhall be firſt conſidered,” 
on which the repreſentation of any obje& 
may eaſily be drawn when the learner has 
made himfelf maſter of the two following 
problems. 1 

PROBLEM I. 

LXV. The entering and vaniſhing lines (EN 
and HL fig. 16.) of any original plane being 
given; at any point in (A). in that plane, to 
put the repreſentation (A B) of an original line 
which is parallel to the entering line (E N) and 
equal to any part (CD) of it. | 

1ſt. Through the oem point A draw a, 
line AB parallel to the entering line EN i, 


2d. Through the ſame point draw any 

other line VAC cutting the. entering and 

vaniſhing lines in any two points as C and V. 

3d. Lay from the point C on the entering 

line EN, the diſtance C D equal to that part 

of the original line which is to be en 
4 
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th. Draw V cutting AB in B, then 
ſhall AB be the repreſentation required. bs 
DEMONSTRATHEON-... 

For fince AB, is parallel to E N, it is the 
repreſentation of a line parallel to the enter- 
ing line: (Vide 54+) alfo CV and D V, are 
the repreſentations of patallel lines, fituated in 
that original plane whoſe entering and vaniſh> 
ing lines are given: (by F 17.) wherefore the 
figure ABCD is the repreſentation of a pa- 
rallelogram, of which CD and AB being 
oppolite-fides, they mult repreſent lines equal 
to each other: (E 1. 34.) conſequently AB is 
the repreſentation of à line parallel to the en- 

tering line, and equał to C D. Q. E. I. 

COROLLARY. 

* LXVI. The entering line EN (fig. 16.) 
may be confidered as a ſcale, from which 
any number of parts may be transferred to 
any line A B, drawn parallel to it. Thus if 
the part CD, of the entering line is go fret, 
then will AB be the repreſentatiom of a line 
of 20 feet paſſing through A; and if this line 
is divided into 20 equal parts, each of them 

will repreſent one foot. Tby & 59.) alſo the 
line A B thus divided, will ſerve as a ſcale to 
meaſure any other part of the ſame line pro- 
duced. For if the whole length A B, is laid 
from M to P, in the ſame line A B produced; 
then will M repreſent a line of 20 feet: 
| E becauſe 


10 þ 


becauſe A B produced, is the 2 of 
a Ie parallel to the picture; the equal parts 
of which, AB and MP, are the repreſentati- 
ons of equal parts. { Vide & 59.) 

This meaſure, or any other, may again be 
transferred from M P, to anyother line (a b), 
which is parallel to it, by the ſame means as 
AB was transferred n the ci Hye: in 


* "NF | k 
COROLLARY. 


LXVII. The repreſentation A B, of any line 
parallel to the picture being given; its dimen- 
ſions C D. on the entering line may be found 
thus: through any point V, in the vaniſhing 
line, draw lines through the extremities A 
and B of the given line; cutting the entering 
line in the'points Cand D: then is * D the 
true meaſure of A B. 1 


PROBLEM II. 


LXVIII. The entering and unh Fi 
E N and H L, (fig. 17.) of any origina plane 
being given: at any point A; (which is the 75. 
preſentation of a point ſituated in the ſaid 
original plane) to draw the repreſentation AC 
of an original line, which is parallel to the 
picture, equal to any part (as D F) of the en- 
tering line, and inclined to the entering line or 
any of its IA in a siven angle. 


S O- 


1 1 
8 O Lur 1 ON: 


iſt. At the given point A, put the repre- 
ſentation A B, of a line parallel to the entering 
/ae, and of the dimenſions propoſed; as ſup- 
poſe equal to DF (by prob. x. 65. 

ad. Through the fame point A, 1 2 A C, 
making with A B, the angle CA B, .equfl to 
the angle required: (ſuppoſe a right angle: 
N FE. . A. i oi * 

3d. Make A C equal to A B, and the prob 
dann d Veen ifs 3 

DEMONSTRATION. 

For the two original lines repreſented by 
AB and AC, meet in a point repreſented by 
A, and are parallel to the picture; (by ſuppo- 
_ wherefore theſe original lines are in- 
clined to each other, in an angle equal to C 
AB. (by 5 55.) alſo becauſe AB is equal to 
AC; it repreſents a line equal to that repre- 
ſented by A B. (by'$ 58.) but A is the re- 
preſentation of a line equal to D F,: (by con- 
ſtruction) and ſo A C muſt allo repteſent a 
r mad nenmny s 

This problem may be ſolved in another 
manner,which will os be more convenient. 
Thus ſuppoſe at the point a, (fig. 17.) I want 
to ſet the repreſentation of a line which ſhould 
be equal to any length propoſed, and inclined 
to the entering line, (or to a line a b, drawn 
through the point a, parallel to the entering 
line} in a given angle. on Digede 

E 2 1ſt, 


14321 


tſt. Through the given point a, draw any 
line (Va O) at pleaſure; cutting the entering 
line in any point, as in O, and the vaniſhing 
line in any point as in V." ans, 
2d. Through O draw OP, making an an 
(NO P) witk the entering Ine, equalith the 
angle propoſed (in this example a r:g4t angh.) 
zd. Make OP, equal to the length of the 
line to be repreſented; taken from the ſeale on 
the entering line. (in this example 2 5 parli) 
4th.” Through a, draw a c parallel to OP. 
Laſtly, draw VP, cutting a e, in c. then is 
ac the line required. |». 1 


10 


the entering ſine of the original plane repre- 
ſented by O Pac, and the ſame argument 
uſed in the demonſtration of 5 65. will ſhew 
that a c, is the repreſentation of a line equal 
to OP. Moreover, ſince a c, is parallel to 
OP, the angle cab, is equal to the an gle NOP, 
Another demonſtration may be had thas.: 
From O (fig. 17.) lay O M on the enter- 
ing line, equal to OP, then through a, draw 
a b parallel to the entering line; — 
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M V cutting a b in B: then is Ab, the repre- 
ſentation.of a line parallel to the geptering line, 
and equal to MO: (by prob. 5570 alſo 
by A Es (806 6. 4.) we hare... . 
4 La: 8 M; Mah and 

C 2 Op 
07 F. 8. 8 2 256 5 *. conſe- 
quently OM: OP:: ab: ac (by 5. 16.) 
but as OM and P. are equi by conſtructi- 
on; a bels equal to a c 3! and ſo. ithiventtliod 
is in effect the —_— the formte. | 


an vis 10 ** 19117 12 192 £2! 


1216 10 1 & bet er al. ne ses 
marked ac, drawn pat Hel to OP, and boun- 
ded by the vfl V © and: VP; fte 5 14.) 
are the repreſentations of mes bq I' and pa- 
rallel to. O hy (by $ 53 15 & 65. Y apd Hinte G P 
contains 25 parts; if a c was divided into 2 
parts, elch bo their would — one 
thoſe parts. ef c belng thus divided may be 
uſed as a ſcale, from which we may transfer 
the repreſentation of d line patallel to the 
picture, and equal to any number of "pe: 
to any other point as &: thus, ail 

iſt. Draw ef parallel to ac 3 

2d. La (44 A falt Þy by ; Und a; cvning the | 
wan Ine in H. . n 

taw H c, eg ef, inf; then ĩs ef, 

the A ein of a line equal to ac. Thisis 

evident, becauſe the figure e f ca, is J_— 
ſentation of a paralleldgram. 

THE- 


1 54 ] 
THEOREM XV, 7 


DEMONSTRATION: 


| Vor ſince a h and c b are reſpectiv * 
rallel to A B and CB; (by 5 52.) the ße 
c ba is equal to CBA. (by E. 11. 10. for the 
ſame reaſon the other angles of the repreſen- 
tation a b cd, are equal to the correſponding 
angles of the original, figure ABC 2 more- 
over, 75 6: 4, we hae, 5 7. 
IB: Ib: Be; be and 
nnn :BA: eh 
Eg {BEE becx+»BA :3ba..:: ; 
wherefore. the figures. abcd, and ABCD 
being equiangular, and having the ſides oy 
contain the correſponding angles Pro tion 
are ſimilar 8 2 75 11 . A 
LXXI. I 


11 Ts 


Were a bed is the 9 of 7 a. 1 
ure 


8 


— 


Ti; i 


/ . 


# 1894 hems 1 


Th $9875 x2 


* if 


\ 
\ 
1 

1 


1 - 
— © 


1 
1 
4 
1 
8 - 
7 
* 
1 
i 
1 
i 
U 
i: 


- 


0 — oo —— ooo ow dc 


1 
x 
* 
u * 
da ©. 
INT > a4 
PI 8 by 
mY vin, e* T — 
| vv \ Ds Oe , E 
43. \ . 
aun N | FY%Y * - | 
\' 1, "CEOS. A „ 

: Tu \ \ v : a U 9 * * p 
Wan vv. . . . 
ne ES. 5 N 

g - 
yy Ln i n 
1 \ ? 
ae 0 
. 1 AD \ \ 1 
An \ * 
> zun 
ins 
Nau 
1 Ku! 
en 
> (ATTN \ 
iN 
| kiy 
TED 
\iy 
< . SITY 
win 
UN 
; 1 
\ 
\ \\ 
8 \ 
\ 
(] 10 
*. 
; \ 
1 
\ 


155 ] 
ure parallel to the picture. (Vide E 11. 15. 
A therefore this figure ab ed, is ſimilar 8 


the original figure. it repreſents. (by 5. 70.) 
Gs the origmal lines, repreſented 


conſequently if the orig 
by a c and b d, are equal, their repreſentations 
muſt be made equal: if unequal, then a c 
and b d muſt be made to have the fame pro- 
portion to each other, as the original lines re- 
preſented by them have. Alſo, if thoſe ori- 
ginal lines are parallel, or inclined to each 
other; then muſt the repreſentations., a c and 
bd be made parallel to each other, or in- 
clined juſt, the ſame; as the ſaid original lines 
are ſuppoſed to be. RES $07 


LXXII. The plain whoſe entering and 
vaniſhing line we have ſuppoſed given, may 
be a plane parallel to the horizom: Then 
the two laſt problems will enable us to re- 
preſent any plane ſurface in perſpective, which 
is parallel to the picture, and ſituated on any 
part of the Horizontal plane. Thus, ſuppoſe 
EN (fig. 18.) to be the entering line of a 
level ground; and H L to be the horizontal 
line; (Vide & 61.) and that we would repre- 
ſent the fide of a houſe parallel to the pi#yre: 
in the firſt place we; muſt either aſſume the 
dimenſions of it on the entering line E N, or 
on ſome other line as AB parallel to it: It 
is the moſt natural, as well as the moſt.coms 
mon method, to drvide the entering line, into 
a 


1 

a ſeale of equal parts; which may fepreſent 
HE LY yards, &c. and this 20 dal de 
the true meaſure of all original figures which 
coincide with the picture. Suppoſe E F to 
be 20 foot, this is transferred to any line pa- 
rallel to it, as A B, by problem 1. 85, KB 
being divided into 20 parts, will be a fcale to 
conſtruct all the parts of the front. We may 
transfer the breadths of the windows; &. to 
any other part (MP) of the line AB pro- 
duced; and transfer their heights to any pet- 

endicular line as MG; and from theſe two 
— we may again transfer the ſeveral breadths 
and heights, to any other part of the pitturt, (as 
e the dotted lines: Vide 66, and 69.) 
and conſtruct fronts (as a beg, a be g, &c.) 
ſimilar to the firſt front AB CG. 


The oblique fronts of the houſes are drawn to 
fill up the plate, by rules with which the reader 
ts at preſent ſuppoſed to be unacquainted ; but 
which fall be explained @ Jew pages hence. 


Era MELO K 


LXXIII. In fig. 19. P is the ground plan 
of a houſe, placed in any ſituation at pleaſure, 
with reſpect to the line EN; which is the 
entering line of a level plane on which the 
houſe is ſuppoſed to ſtand: H L is the horr- 
zontal line, S is its center, and ST its drfance. 
The ground plan, or any part of it, may be 


put 


7 1 
in perfpetfve bare the methods deſcribed 


in chapter 3. But I have made uſe of the 
za method { 42. which in general is the beſt. 
a b, the repreſentation of A B, is firſt found; 
Then the ſituations of the windows and door, 
are transferred from A B to à b, by 75 #7 
ruler by the place of the eye (I) and the fe- 
veral divifions on the line A B; which cutting 
a b, will give the ſituations of the windows 
on the line a b, as expreſſed by the'dots on 
that line: perpendiculars to the entering atid 
horizontal lines, drawn through the points a, h 
ard c, will be the repreſentations of the cor- 
ners of the houſe. ( Vide & 63.) on either of 
theſe corners as a m, the neigt er the win- 
dows, &c. may be transferred: (by 568.) and 
by the help of theſe, and the divifions on a b, 


the front parallel to the picture may be com- 


pleated ; except the bow window: tlie ob- 
lique front, is alſo compleated by means of 
theſe heights on the corner a m; and the 
dots on a c, repreſenitng the ſituations of the 
windows in the oblique front; which are found 
in the ſame manner as thoſe on à b; viz. by 
laying a ruler by I, and the ſeveral diviſions 
on AC, inthe plan P. which ruler will cut the 
line c b in the parts Spree by the dots. 


It is almoſt needlefs to remind the reader, 


that as the oblique front A C, of the plan, is 
perpendicular to the entering line; its repte- 
ſentation a c, as well as the repreſentations of 
the tops and bottoms of the windows, 

&c, 


* 
——— — — — — . —— 
= — — — 
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&c, tend to 8, the center of the horizon atal 
line. (Vide 9 7. and 43% — The bow window 
is next to be deſcribed chuſe any —* 
of points in * ſemicircular plan, as the points 
1 3. 4,18 2 by any method in 
3d chapter, fin r of thoſe 
points on the ground plane, and draw a re- 
gular curve through theſe zepreſentations 1-2. 
3+, 4+ 5 6. 7. which will be the repreſenta- 
tion of the original ſemicircle. Per pendicu- 
lars being drawn through: theſe points and 
made equal to the heights (b d, be, bf, and 
b p,) of the ſeveral parts of the bow window 
deſigned to be reproſenged (by Prob. 225 68.) 
will give other points, through which regu- 
lar curves being drawn, will be the repre/er- 
taion of thoſe. parts. A careful peruſal of. the 
are will make its conſtruction more in- 
telligible than a multitude of words. 
LXXIV, When the harizcntal 4255 and 


„ , at wew 


put in of og be too 3 3 to ee 
the exact points, where perpendiculars are to 
be raiſed, for determining the heights of thoſe 
parts. To remedy this inconvenience, let a 
line be drawn parallel to the horizontal line, 
at a good diſtance from the entering line of the 

ground 
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ground ; and let this line be taken as the en- 
tering Ane, and the ground plan be drawn | at 
ſuch a diſtance and 1o.:fuch, a ſituation re- 
ſpecting it, as the ſai pant: Plan 18- ſup- 
porep to have to the real entering kne, Then 
et the {aid ground plan be put in a 
and all its parts will be diſtinct an 

from which the {ron e raiſed 
to expreſs the 8 5 ts of the parts of the ob- 
ject whole petſpectiys repreſentation is. re- 
quired, muſt be augmented fo much, as is 
— 5 to that 8 8 the * ee tine i is 


2X AMPLE 


In fig. 21. if the | en e repreſe eren 
of the . objects was firſt 


found, in the 2 manner as in the laſt ex- 
ample 3 it, woul be indiſtinct, by reaſon 5 
the vicinity of the entering line (EN,) 115 
ground plant, to the horizontal line ( 
And if this 1 was not the caſe, it, 'would be i 01 
convenient; becauſe ſuch a repreſentation of 
the ground Plan, .conſiſting only of auxiliary 
lines (which muſt be rubbed out when 195 
drawing is finiſhed), would cauſe much con- 
w, by mixing with thoſe lines that are to 
remain: for this reaſon another line E N is 
drawn à good diſtance below the entering line 
E N; and.theground planof the objects to be re- 
preſented, muſt be drawn in its proper . 
ons 


5 


"Mc 
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ons, and in che fame fitüktton with reſpec 
to E N, as it is A to have to the frue 
entering line EN; then eltecming” the the 
BN as theitrue' entering line; the per/ibtfive 
repreſentation (P) of the ſaid ground plan, ls 
found by any of the methods taught gti the 
third chapter. (N. B. The nde / 155 
from which the per er fpeftrog” re 2 

derived, is not inſerted 195 5 ce for want 


of rom: it may alſo be remarked,” thit this 
 perſpeBtive repreſentation is much more if 

rorted, but At the ſame time the interſectionbof 
the lines forming it, with each other, are much 
more diſtinct, than they would have been if 
we had made uſe of the true entering line 
E N. In chuſing this falſe entering line EN. 
it ſhould be taken at ſuch a diſtance” 'betow 
the real entering line, E N, that the - per ec 
tive repreſentation of the while ground þ an, 
may fall entirely between theſe lines, as in 
the preſent example.) Having found the te- 
preſentation of the ground plan, the keights 
of the ſeveral parts are to be found, by draw- 
ing perpendiculars through their ſeats i in the 
ground plan; and making thoſe perpendicu- 
lars equal to the 1 g 1H oſed, increaſed 
by the height EE or N that the true 
entering he EN is above the line E N. {1 Vide 
§ 68, Kc.) The reaſon of which is, be- 
cauſe E N, is the entering line of a level plane, 
ſituated at the depth E E or N N below the 
plane of the ground ; as will be evident on 


the 


the leaſt reflection. Every other ſtep uſed 


for finding the perſpective repreſentation of the 


y % 


objects delineated on the plate, will appe 
by inſpection, aſſiſted with the ſkill which 
the learner is ſuppoſed to hays acquired by 
the foregoing pages. | 

I forbear more examples, becauſe the 
trouble of drawing a plan of every thing we 
want to repreſent in perſpective is intollera- 
ble; and were there no other way of pro- 


ceeding, our art would only ſupply the archi. 
tect vile 


7% 
pro 2 


* 
* 


manner ag to form an agreeable comppſition; 
could receive little or no aſſiſtaneg hereby : 
but we ſhall be able fo ſurmount this difficul- 


£ * 
n 2 5 , Ti n#yFvfrYy 11 27 
4444 144 x +. % # * g++ 3. *& 15 | 
* 6 


£% *xh 4 


»11 O44 {tai vs 

c H A p. v. pins 2 
A digreſſion concerning the 3 of 5 
the confiruttion of the eye, and the ae 
. 2 vid 1 


(lit, 


EFORE the nature of viſion is ex ot 
ed, it will be neceſſary to ſpeak of the change 
of direction which the 1 of light ſer, 

when they paſs through mediums of different 
forms and denſities : this ſubject, in its full 
extent, conſtitutes the ſcience which is called 
DioPpTRIcs ; on whoſe vtility and excellence 
it were needleſs to expatiate, after obſery-' 
ing, that to this ſcience we owe the-inven-' 
tion of thoſe optical machines, «which cor- 
rect the imperfections of ſight, and increaſe 
its natural powers; making us acquainted 
with beings, whoſe extreme minuteneſs ren- 
der them imperceptible; and bringing to hand 
objects whoſe remote ſituation afford to the 
naked eye either no information, or ſuch 
as is 1 and erroneous. 

1. Rays of light iſſue from a luminous body as 
from the ſun, a ire a torch, &c. every Way, in 
r:ghtlined directions. For if a torch is fixed in 
the middle of a large common, its rays are diſ- 

perſed 
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perſed immediately all around: but none of 
theſe rays will: paſs th the bore of a 
bended pipe. Conſequently theſe” rays iſſue 
every way; and in rig/t-lined directions. 

2. Every thing that gives a paſſage to light 
is called a medium: thus, air, water, glaſs, 
diamond, &c. are mediums. © of ligh TV 

In the fame medium a ray of light pro- 
1 in a right · lined direction, (as 2 
ſerved, Art. 1.) but when a” ray "paſſes ob- 
liquely out of one medium into another of a 
different denſity, it is bent out of its ju di- 
refion, into another right=lined direction. 


And this flection or bending, is called reffac- 
970 oi: 18: „t. ind TINHAVISTNTS 
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Example. The ray 8 B (fig. 22.) coming 
from the ſan, through the air ſtrikes the 
ſurface: of the water in the point B. it then 
receives a new direction B R, approaching 
nearer. to the perpendicular B a. This refrac- 
tion ariſes, becauſe the ray SB is more ſtrong- 
ly attracted by a denſe medium, as water, 
than by a rare medium, as air7)]7!K˖ 


4. The ray SB is called the incident ray, 


and the angle SB A which it makes with the 
perpendicular B A, is called the angie of mers 
'P ARS ' (0 „dom 


5. The part of che ray, BR. which is a 


immerſed in the water, is called the refratted 
ray, and the angle RB a; whichit makes with 
the perpendicular Ba, is called, the angle of 
r fr action. 6 


6. If 


* 


: 


6 

6. If about the point B as acenter,; a bitele, 
RA m, is deſeribed with an) radius 3 (1 
BA) the: arch Am ot aan, meaſures the i 
of incidence: (R BS at a Bm) and the arch 
aR, —— the angle of refraction .(a B 
R);—But. 4 line (m n) drawn through: on- 
extremity (m) of an arch, (Am) p. 
to a radu REA) ug through the arher end 
(A) te. ſaid (Am); i called re gu- 
ofiithat arch wherefore m n, is the ſine of 
the ungle of . incidence, and bow is the fihe' of 
the angle faction 
7. Arguments. drawn * the rinciples 
of mechanics, and geometry, demonſtrate, and 


experiments confirm, that the fine (m n) uf 


the angle of. incidence, has always the ſame ratio 
to 2 ſine (o R) of the angie 3 
whatever degree of obliquety the inc 3 
ſtrikes the ſurface (C D) which ſeparates 
mediums : this proportion is as follows: 
When the incidental. tay paſſes obliquely 
out of air into water; the /ine of irie 
(mn) is to Wt rr 2 
to 3, nearly. 

lf it palſes out of air ita gil the coin 
tian pA rag And out of air into dia- 


mond, the ine of incidence, is to the June 


refraction as 5 to 2. 
8. The opticians to anſwer: their pur poſes 
grind the anne of r into the een, 
: m 
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Forms-exhibited in fig. 23 * The mathema- 
ticians, from the ——_ law of refraction, 
mentioned in the laſt article, and the eurva- 
ture given, to its ſurface, inveſt the proper- 
ties of 2 of theſe glaſſes, which is called 
a lens. I ſhall mention one or two of their 
concluſions. Thoſe who would ſee their 
arguments, may conſult Mr, Martin's mathe 
matical inſtitutians, 8vo. vol. II. page 116. &c. 
or profeſſor 5'Graveſanus 'mathematioal elements 
of nat. phitoſ. Ato. book V. chap. 8. Ke. To 
theſe books, and to Mr. F . — s lectures, 

I am obliged for the heads of this chapter. 

9. Aline AX (fig. 23.) drawn. perpendi- 
cular to both the faces of a lens, is called its 
axis. This line, if thoſe faces act. ſpherical, 
will paſs through their centers. 

10, A parcel of rays: ifluing from hy ra 
tient point (as A or A fig. 24.) Sond falling on 
a lens (B C) ſituated in any poſition with re- 
ſpe& to that point, (A or A) is called a pency/ 
of rays ; of which that /ing/e ray: (Aa or 4a) 
which paſſes through the center of the lens, | is 


called, . axis of that _ | 
RB 4: 4.5084. W 


1 . Radrt.ttbuä 


” 
— 
— 


* A mo. RC | 

A Plane- oy is flat one ſide and Convex = th 
other, as B. ä | 

A Plano-concave, is the reverſe, as C. 

A Double- -corvex, is convex on both ae as D. 

A Double- concave, is concave on both ſides, as E. 

A Meni n is convex on one ſide, and concave on the 

other as 
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11. If a ray (as Aa fig. 24.) ſtrikes a lena 
BC) in the direction of its axis; it will paſs 
directly through it; becauſe, as there is no 
angle of incidence, there can be no angle of re- 
fraction. (Vide art. 7.) * 

12. If a ray (AD fig 24.) paſſes through 
the center (D) of a lens; but at the ſame time 
Arthes it obliquely, it will be turned out of its 
way, in the refrafed direction D E. (Vide art. 
3.) But when it has paſſed through the n 
(to the point E,) it will proceed in a direction 
(Ea) parallel to the incidental ray (AD.) 
And if the thickneſs of the lens is inconſider- 
able (as is always the caſe,) the refracted 
part (DE) will make fo ſmall a difference; 
that the whole line Aa may be eſteemed a 
right line. | | 

13. From hence it may be inferred, that 
the axis (Aa or Aa fig. 24.) of any pencil of 
rays paſſes through a lens (BC) in a right- 
lined direction. Becauſe the axes of all pen- 
cils, paſs through the center of the lens. (Vide 
L100). 1 657 
14. Rays proceeding from any radiant point 

(as A or F fig. 25.) are called diverging rays. 
And when they fall on a lens (B C) they are 
ſaid to be more or /eſs diverging, according as 
the radiant point (A or F) is more, or leſs remote 
from the lens. If the radiant point A, is very 
remote from the /ens in refpe& of its diame- 


ter BC; (as if the radiant point is fifty yards 


diſtant from a /cns, whoſe diameter is one 
inch, 


4. 4 


inch.) The pencil ABC, may be eſteemed as 
compoſed of parallel lines, | 

15, It is the property of a convex lens B C, 
(fig, 25.) that if a pencil f rays G B H C, pa- 
rallel to each other, fall on it in a direction 

arallel to the axts of the lens, a D. (Vide art. 
9.) they will be ſo refracted, as to meet in 
ſome point (F) of that axis continued. This 
poifft, F, where theſe parallel rays meet, is 
called the principal focus of the /ens B C. 
The diſtance of which, from the center of 
the /ens, is called its fecal diſtance. 

16. In a plano convex lens the focal diflance 
is equal to the diameter of the convex fide: in 
a lens equally convex on both fides, the focal di- 
ftance is equal to the radius of the convexity 
of exther ſurface. 15 

17. If a radiant point, F, (fig. 25.) is ſi- 
tuated in the focus of a convex lens, B C, 
the pencil of rays, FBC, iſſuing from that 
point, P, will become parallel after paſſing 
through the lens *, 

1 18. If 
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* Mathernaticians in deriving theſe coneluſions, only 
conſider thoſe incidental rays, which fall on the center of 
the lens, and are very little diſperſed : becauſe the rays 
which paſs through different mediums that are ſeparated 
by curved ſurfaces, are not all united by refractioſ: they 
conſider different pencils of rays proceeding from the fame 
radiant point, to inſiſt on infinitely ſmall and diſtinct por- 
tions of the ſurface which ſeparates the mediums ; from 
the radius of the curvature at any one of theſe points, and 
the conſtant proportion of the fines of incidence and re- 
fration, they find a focus, where thoſe rays will meet; 

then 
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18. If the radiant point A, is ſituated any 
where beyond the focus F, of the convex lens 
B C. (fig. 25.) the pencil of rays ABC, after 
paſſing through the ens, will converge to a 
point, a, in the axis, (F D) of that pencil pro- 
duced; which point a, will be nearer to, or 
more remote from the /ens, according as the 
radiant point is farther from, or nearer to the 
focus (F) of the lens. | 5 

19. If the radiant point A. (fig. 25.) had 
been any where between the /ens B C, and 
its focus F, the pencil of rays would have 4i- 
verged after paſſing the lens, but in a leſs de- 
gree than before. . | | 

20. Let DEG, (fig. 26.) be any oje& 
placed beyond the focus F, of the convex lens 
BC; this object will ſend forth unumerable 
rays from every point of it, ſome of which 
falling on the /ens B C, will form znnumer- 
able pencils of rays, each having the lens BC, 
for its baſe, and a certain point in the objed 
DEG for its vertex. But by the natire of 
the convex lens each of theſe pencils, will be 
collected again into a point in the continuati- 


* 4 4 — 


then they conſider another ſmall portion of rays and find 
its focus, and then a third portion, &c. Theſe loci i- 
corum form a cure, which they call the diacaiftic cum de. 

Vide 3 Fluxions, page 536. Martin's Inffitu- 
tions, vol. II. page 122. Or Hops Fluxtons, page 243. 
In which laſt, is a very full account of the nature of this 
curve; and the theorems for determining the foct of alt 
kinds of lenſes are elegantly inveſtigated... 
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on of its axis. And if theſe points of concourſe - 
are received on a ſheet of paper, P. (on which 
no light is ſuffered to fall, but what comes 
through the lens B C) they will form a pic- 
ture g ed, of the original object in an inverted 
ſituation. Thus the pencil of rays, DB C, 
which flows from the point D, will be col- 
lected again in the point d, (which is in the 
continuation of the axis DS, of that pencil. 
Vide art. io. and 13.) Aiſo the pencil of rays 
BEC, which flows from E, will be col- 
lected again ſomewhere in its axis ES con- 
tinued; as in e; alſo the pencil BGC, will 
be collected in g. : | 
21. If ſeveral objects are ſituated at diffe- 
rent diſtances from a lens, and the neareſt of 
them is many times the diameter of the lens 
diſtant from it, they may be eſteemed as e- 
qually diſtant. ' For the pencils will; to ſenſe, 
conſiſt of parallel rays and will converge on a 
ſheet of paper paſſing through the focus of 
the lens. ( Vide art. 14. and 15.) 
22. But if the objects are all near the lens, 
but at different diſtances from it: a ſheet of - 
aper which receives the picture of one ob- 
je, will not receive the picture of another. 
Thus if the /heet of paper P. (fig. 26.) receives 
the picture of the objef D E G, it will not re- 
ceive the picture of the object HT, becauſe 
each pencil of rays proceeding from every point 
in the latter, diverges much more than hoſe 


pencils which proceed from eVery point in the 
former 


1 
former D E G, and therefore will not con- 
verge on the paper P, unleſs it is removed 
farther from the /ens. In which caſe a picture 
of the object HI, will be formed on the 
paper P: and if we ſuppoſe the object HI, to 
approach towards the focus F, of the lens, 
and the pafer P, to recede farther and farther 
from it; a ſucceſſion of fimilar pictures of the 
object HI, will be formed on the paper, 
which will increaſe amazingly in magnitude 
as the chect HI, draws nearer the focus of 
the lens. But when the ſaid object arrives mn 
the focus, no image can be formed ; becauſe 
the pencils of rays proceeding from the object, 
will, after their paſſage through the /ens, be- 
come parallel, (Vide art. 17.) and conſequent- 
ly will never unite. 
23. The truth of all this may be made 
evident by an eaſy experiment. Place a light- 
ed candle at one end of a dark room, and 
taking any cenvex lens (as a glaſs of a com- 
mon pair of ſpectacles) ga to the other end 
of the room, and holding the lens between 
the candle and a ſheet of paper, at ſuch a 
diſtance from the paper as is nearly equal to 
the focal diflance of the lens, A ſmall 
inverted figure of the flame will appear on the 
paper. Approach the candle, ſtill holding 
the paper in one hand, and the lens in the 
other; and very little variation will for ſome 
time be obſeryed in the figure of the flame 
on the paper: but when you arrive nearer the 
candle, 
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candle, the picture will grow larger and lar- 
ger, and the paper muſt be held ſtill more 
and more remote from the lens. Approach 
ing ſtill nearer, the picture will exceed the 
bounds of the paper; and when the lens be · 
comes but little more remote from the candle, 
than its focal diſtance, a very enormous inverted 
re of the flame will be ſeen on the op- 
poſite fide of the room, which will be larger 
according as the fide of the room is more 
_ trom the candle, 
As it is the nature of the convex /ens 
to collect a pencil of rays which falls on it 

either diverging, or parallel to each other: 
ſa it is the nature of a concave lens to diſperſe, 
or render parallel any pencil of rays, which 

falls on it in a converging ſtate. 

But it is not my buſineſs here to ay more 
of the nature of lenſes, than is ſufficient to 
explain the manner by which the eye per- 
forms its function of making us ſenſible of 
the figures of enlightened objects, which ſenſe 
we call viſion; and for this purpoſe, it will 
be found chat the chief furniture of the eye 
anſwers to the convex lens and the fheet o 
paper already deſcribed, and that the other 
parts diſplay the moſt amazing contrivance 
to adjuſt the part which anſwers to the lens, 
in ſuch a manner to that which anſwers to 


the paper, that the pencils of rays paſſing 
through 
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through the former, may always converge on 
the latter *. | | 
25. The eye is nearly globular ; it conſiſts 
of * coats, and three humours. The ex: 
ternal coat conſiſts of two parts; one of which, 
DEF G (fig. 27.) called the cornea, is tranſ- 
patent, and more convex than the other, 
DHHG, called the ſclerotica, which is o- 
paque. The cornea, when dryed, reſembles 
a piece of tranſparent horn ; from whence it 
derives its name. YT 
26. Next within this coat, is that called 
the choroides; in the front of which, is a 
ſmall circular hole, (P) called the pups/ ; this 
hole is ſurrounded with the iris mn; ng. 
which is compoſed of two ſets of muſcular 
fibres; the one of a circular form, which 
contracts the pupil, when the light is too pow- 
erful for the eye; the other is compoſed of 
radial fibres, tending every way from the 
circumference of the iris, towards the center 
of the pupil P ; which fibres, by their con- 
tration, dilate and enlarge the pupil, when 
the light is weak, in order to admit more of 
its rays. 


— 


— — f 
* This alone, where there are no proof, fhews that 
there muſt have been an intelligent being, who was per- 
fectly verſed in optics, before an eye was formed. - 
$ The iris, is fo called from its being of various co- 
Jours ; whence the eye is ſaid to be black, blue, hazel, 
grey, &c. 


27. On 


WS 


27. On one fide of the hinder part of the 

e, the optic nerve L enters it, from the 
brain; and is finely expanded over the choroi= 
des, laſt mentioned. This expanſion of tho 
optic nerve, forms the third coat of the eye; 
and is named the retina, In its colour and 
contexture, the retina is not unlike extreme 
fine white linen. Its office is to receive the 
images of objects, in the ſame manner as the 
paper mentioned, art. 23. 

28. At a ſmall diſtance within the pupil P, 
is ſuſpended the chryſtalline humour, I, its 
form and office is the ſame as a convex /ens, 
the inner ſurface of which is ſomewhat more 
convex than the other ſurface. It is com- 
poſed of an extremely clear jelly-like ſub- 
ſtance, contained in a fine tranſparent mem- 
brane, called the arachnordes; from which 
proceed radial fibres, o, o, all around its 
edge; theſe fibres are called the /gamentum: 
ciliare; and by joining to the circumference 
of the iris, m, m, not only keep the chryfalline 
humour (1) ſuſpended, but alſo by their power 
of contracting ni dilating occafionally, they 
alter the convexity of the chryflalline humour, 
and alſo ſhift it a little — or forward. 
This chry/alline humour divides the eye 
into two cells, Pand K K. | 

29. Laſtly to keep it in its globular form; 
and alſo to preſerve all the parts in a proper 
tenſion, and ſituation with reſpect to each 


other; the divine conſtructor of the eye, has 
filled 
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filled theſe two cells, P and K, with fluids; 
which differ but little in ſpecific gravity, and 
refrattrve power, from common water. That 
included between the chryſtalline humour and 
the cornea, is called the aqueous humour (from 
its ſimilitude to water) and that in the ſpace 
(K, K) included between the ſaid chryſtalline 
Atiinour and the retina, is called the vitreous 
humour ; this laſt is much the largeſt in 
quantity, but partakes of none of the quali- 
ties of glafs, (which its name indicates) but 

tranſparency. | 
30. From this account of the conſtruction 
af the eye, and what was before explained, 
It is evident, that if any pencil of rays (t u w 
fig. 27.) iſſue from any point, (as B) ſituated 
at a good diſtance from the eye, they will 
differ but little from parallel rays, {Ye art. 
14.) and by falling on the middle of the cor- 
nea DEF G, they will go through the pu- 
Pal (P) and converge to a point in the ax: * 
of that pencil continued: Wide art. 15.) 
which point will be nearer to, or farther 
from the cornea, according as the ſaid 
cornea is more or Jeſs globoſe: in this 
canverging ſtate, they will ſtrike on tho 


— 
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*The axis of any pencil of rays which enter the eye, is 
that particular ray which paſſes through the center ef the 
pupil. Thus the ray ſ. (fig. 27 ) is the axis of the pens» 
cilrſt; the ray u, is the axis of the pencil t uw, and 
Fz is the axis of the pencil x y 2. 


Cc hryſt ale 
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chryſtalline humour I. which will make them 
converge ſtill more; and if the bottom of 
the eye is at a due diſtance from this chryſtal- 
line humour, the ſaid pencil of rays. (t u w) 
will converge on the retina ; and this is al- 
ways the caſe in a well formed eye. Thus 
the pencils of rays q v ſ, t uw, xyz, which 
flow from every point of an object ABC, 
are, by the humours of the eye, made to cen- 
verge on the retina. and there form an invert- 
ed image of that object, in the ſame manner 
as the image was formed on the paper in the 
experiment, art. 23. The converging power 
of a well formed eye being ſuch as will 
unite any pencil of rays to a focus on the 
retina, which enters the pupil P, in a direction 
nearly parallel. | | 
31, It will not be difficult from hence, to 
account for the ſeveral impediments which 
may hinder a pencil of rays falling on the 
| cornea, from uniting on the retina: for firſt, 
if the eye is perfectly formed, and the object 
be held very near it ; then the ſeveral pencils 
proceeding from every point in that object, 
will paſs through the cornea and enter, the 
pupil, in a ſtate too diverging to be united 
on the retina. To remedy this, a convex lens 
applyed between the eye and the obje& will 
render thoſe pencils nearly parallel, before 
they enter the eye, (Vide art. 17.) and then 
the refractive power of the eye will unite 


them 


L 9-1 
them on the retina, It is on this account 
the ſingle microſcope becomes neceſſary. * ' 
32. If the cornea (abc fig. 28.) is 2 
too globoſe, or the chryſtalline humour (I) is 
too convex; any pencil of rays coming from 
a point (B) placed at a good diſtance from the 
eye; will converge to a point (P) ſhort of the 
retina; becauſe the converging power of the 
eye is too great for diſtant objects: and this 
is the caſe with ſhort fighted people, who 
cannot ſee objects at a due diſtance ; but ate 
obliged to make the pencils proceeding from 
thoſe objects enter the pupil more diverging, 
either by holding them cloſe to their eye; or 
by applying a concave lens between, the eye 
and the object; by either of which methods 
the ſaid pencils become more diverging be- 
fore they enter the eye, and by the converg- 
ing power of ſuch an eye, they will unite on 
the retina, and form a picture; which pro- 
duces the ſenſation of viſion, 1 
33. On the contrary when the cornea, (a 
be, fig. 29.) or the chryfalline humour I, is 
leſs convex than it ſhould be, (ariſing, per- 
Raps, from a deficiency of juices to keep the 
eye to its proper globoſity.) The converg- 
ing power of the eye, will be too little to 
make a pencil of rays proceeding from any 
oint of an object, unite on the relina; but 
each pencil will unite in a point beyond it. 
has the rays proceeding from the point B, 
unl Sat the point P, beyond the retina; to 
| remedy 


11 

temedy this inconvenience, a convex /ens muſt 
be applyed before the eye ; which will cauſe 
the ſaid pencil to enter the pupil P. in a con- 
verging fate, and by 3 an additional 
converging power from the humours of the 
eye; the ſaid pencil is made to converge on 
the retina. 

34. The eye is naturally endowed with a 
power of varying its converging power, by 
means of the ligamentum ciliare. (Vide art. 
28.) Thus when the objects are near, fo 
that in a good eye the peneils would unite 2 
ſmall matter beyond the retina; we can ſhift 
the chry/talline humour forward, and by that 
means throw the converging point on the 
retina: on the contrary, when very diſtant 
objects are viewed, the chri/talline humour is 
thifted a little backward. 

3G By what means the image thus paint⸗ 
ed on the retina, gives us the ſenſation of 
viſion, is beyond the limits of human con- 
ception : but this we know, that when any 
of the cauſes e * the 
images either beyond, (as in fig. 29.) or hog 
of the retina. (as in fig. 28.) The _ 
vifion is imperfect * obſcure: and that 
thoſe imperfections vanith, when ſuch re- 
medies ate applyed, as may make the fe- 
veral pencils of rays, proceeding, from ar 
object, united on the retina, and thereon 


form its image. 5 2 
e HAP. 
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A digreſſion concerning the diſtance the eye ſhould 
be placed, in reſpect of the fize of the pic- 
ture, in works of deſign: and the moſt ad- 
vantageous poſition of the picture, when the 
Situation of the original objef?, and the eye, 
are pre- determined; as in views drawn from 


an aſſigned fituation. 


Beronk I enter on the ſubjects of this 
chapter, it may not be improper to put the 
reader in mind of the difference between the 
appearance of an object, and its perſpective 
repreſentation ; which altho' very effentially 
different, are often confounded ; and the one 
is frequently mentioned, when the other is 
meant. 2 
From what was ſaid, page 75, we 
find the picture of every viſible object, is 
formed on the retina; which being a fine ex- 
panſion of the optic nerve, a ſenſation is com- 
municated thereby to the brain; and this 
ſenſation we call the appearance of that ob- 
ject: but as it is beyond the extent of hu- 
man ſagacity, to trace the manner in which 
any 
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any impreſſion made upon a nerve, operates 


on the ſenſorium; it muſt ſuffice our purpoſe 
to eſteem the picture of any object which is 
formed on the retire by the humours of the 
eye, as the appearance of that object. And this we 
may the more readily do, becauſe experience 
teaches us, that as this picture varies in ſhape, 
ſtrength and magnitude; our ideas of the 
figure, diſtance and ſize of the ſaid object 
which cauſes it, vary in a correſponding 
manner. | 

It is for this reaſon, that when we want 
to inform ourſelves of the true ſhape of any 
object, or of any part of it, we endeavour to 
place that object, or part, and the retina, pa- 
rallel to each other ; becauſe by that means the 
picture on the retina, will be ſimilar to the 
object we contemplate : ¶ Jide page 75. and 9 
71.) and according as this can be, more or 
leſs, exactly done, our idea of the true figure 
of the object. is more or leſs perfect “. 

The appearance, then, of an object, is for- 
med on the retina: but the perſpective repre- 
ſentation of an object is formed on the plane of 
the picture: (Vide page 2.) and altho' the ſame 
object will always have the ſame appearance, 


8 . 


* Aline S (fig. 30.) paſting through the center of the 
eye (i) and the center of the pupil, (P) is called the 
axis of the eye, The axis of the eye is therefore perpen- 
dicular to the bottom of the retina5-and when it cuts any 
plane at right angles, that planc is parallel to the bottom 
of the retina. (E. 11. 14. 26TH 
when 
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when viewed from the ſame place; yet it 
may have ten thouſand different penſbectiv- 
_ repreſentations; becauſe the rays proceedi 
from the ſaid object to the eye, (and whi 
cauſe the appearance) may be cut by a plane 
in an infinite number of ſituations and poſi- 
tions: and theſe various ſections of thoſe 
rays, will form ſo many different nes 
— 2 all which will — the eye 
the ſame ſenſations, (that is, all theſe will 
have the ſame appearance) as the real object 
itſelf: and tho' ſome of theſe repreſentations 


may be totally diflimilar from the object 


they repreſent; and may ſeem void of ſhape 
and unifortnity, when curſorily viewed; yet 
any ſuch will appear natural and uniform, to 


an eye which views it from its proper point; 
provided the ſituation of the original obje& | 
and the eye were fo choſen, that the : latter | 
might view the former to advantage, ſup- 
poſing the plane of the picture was ont of the } 


queſtion. | y 


But if the ſituation of the eye and the ori- 


ginal object are ſuch, that a part of it only 
can be ſeen ; or if by reaſon of its diftance of 
obliquity, the ſhape and diftance of the parts, 
are rendered fo obſcure and imperfect, as to 
afford the eye neither pleaſure nor informa- 
tion; in ſuch a cafe, the perſpective repreſen- 
lation, (whoſe buſineſs is to produce/the fame 
effect as the original object, ¶Vide page 2.) 
muſt labour under the fame diſadvantages 

| 10 
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„ 

in whatever ſituation we ſuppoſe the plane of 
the picture to be placed, between the eye and 
the objet. in dug! 

It is not therefore the ſituation of the eye 
with regard to the picture, that can producs 
a bad effect; for altho' by placing the p/ane 
of the picture, very obliquely between the 
eye and the object, the repreſentation may be 
totally unlike the ance of that ob- 
ject, yet all this diſſimilarity vaniſhes, when 
the eye is placed to view the picture, in the 
ſame poſition in which it was ſu ed, when 
the picture was drawn. Thus the rectangle 


AB C D, (fig. 15.) is ſo placed, that it may | 


be viewed to advantage by the eye at I; but 
its repreſentation a b c d, on the inclined pie- 
ture E NV L, is an #regular Trapevium: 
yet the eye, at I, ſees nothing of this irregula- 
rity, but the mind has the ſame ſenſations as 
are produced by the original rectangle itfelf, 
or its ſimilar repreſentation on the upright pic- 
ture PQE N. | 83 4 YH 71 | | N 
Nevertheleſs, it muſt not be underſtood, 
that all ſituations for the picture, with roſpect 
to the eye and the original object, are equally 
proper; for altho' the moſt diſtorted :perſpec- 
tive repreſentations are equally as juſt and trus 
as thoſe which are more ſimilar to the origi- 
nal object; yet in pictures which are for 
general infpeCtion, we muſt chuſe ſuch a poſi- 
tion for the eye, as we may imagine any per- 
lon who views the picture, will naturally 
c 1 place | 
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place his eye in: for then the picturs will al- 
ways be viewed to adyantage, and will COnvey 
at firſt light, the idea which the, ane; in- 
tended. ©. 
Suppoſe P QE N (gg. 30.) is 6 

eumſcribed with a border, within whoſe li- 
mits a perſpective repreſentation is to be made: 
our enquiry then is, (eſteeming this drawing 
as an object for inſpection) in what poſition, 
and at what diſtance, any indifferent perſon 
will place his eye, in order to view W an 
ing when it is finiſhed. 01 
From what was obſeryed, page 2%! it nen- 
dent, that the picture EN P.Q, will be viewed 
to moſt advantage when the axis (PS) the 
eye is perpendicular to it; becauſe then the 
faid picture. will be parallel to the bottom of 
the retina: alſo if the {aid axis, P 8, cuts the 
picture in the middle, ($)8nyequi-diftant parts 
of its extremities, (as A and B) will be equally 
oblique to the eye t that is, the rays AE 
and B P, proceeding from thoſe pair 0 wall 
enter the pupil (P) with the ſame Obliq 

and the appegranes (a by) of theſe — ul 
be the neareſt to the middle of the retim 
poſſible; and conſequently the whole of the 


D T Ä » 


( 
picture will be viewed to the moſt advantage ( 
when: the ſeat of the che * (S) is in ahe an 

2 
— a 
The point (S) where the —_ is cut | 
dicular TT 55 to it from the eye, is ci ip a pores the ſpat 8 


the eye : and ſometimes this point (S) is called 9 
of the picture; and the ſaid perpendicular P'S, is Hens a 


diflance of the picture. 


( 833) þ- 
of it: it is for this reaſon, that/wheri. people” 
want to ſee the whole of any portable abjeft at 
one view, they always direct the axis of their 
eye, ſo as to ſtrike the middle of that object in 


a perpendicular direction. They alſo hold it / 
at ſuch a diſtance, that they may ſee it with 
caſe and diſtinction: if they hold it too near, 
they cannot ſee the whole; and if they place 
their eye too far off, they cannot diſtinguiſh” 
the minute parts of it. v9 271] 
If the Aance (P 8, fig. 30.) of the eye from 
its ſeat (S) on the picture, is equal to the diſ- 
tance which any point (A) on the picture, is 
from the ſaid ſeat of the eye: then the ray, 
PA, proceeding from that point to the center 
of the pupil, (P) * will cut the axis of the 
eye PS in an angle (APS) of 45% (EI. 32. Cor. 
4.) and this is the greateſt obliquity at which any 
point can be viſible: for if any point (as M) 
is more oblique, the pencil proceeding from 
that point, will not be united on the retina by 
the humours of the eye: ¶Vide the note, page 
67). Wherefote, if the ſeat of the eye (fig. 
31.) is any where pte - determined, the ſhorteſt 
diſtance for the eye that can be allowed, ib 
($I equal to P'S,) the diſtance which the 
ory ? 
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* Of the pencil af rays, proceeding from the point A, only 
the ray IFP. Ad be fegrrdel, 2 hich is the axis of 225 
ſaid pencil (Vide note, page 14 for the point (a) where 
the ſaid axis A. P, cuts the tina, will be the point whers 
that pencil unites and forms the appearance ( ' of the point 
A, (Vide art. 20 and 30, of the laſt chapter. | 
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moſt diſtant part (P) of the picture is from 
its center (S.) Vide the note, page 82.) . 
But altho' the point A, (fig. 30.) is viſible, 
yet it cannot be ſeen diſtinctly: and the point 
C, or D, whoſe diſtance (C S or DS) from 
the ſeat of the eye (S) is only two thirds of the 
diftance (P S) of the eye from the picture, 
will be a much better boundary for its limits; 
becauſe the rays C P, or D P, cut the axis of 
the eye leſs obliquely, and form the gear 
ance (c and d) of thoſe points, nearer to the 


center of the retina. But if the diſtance of 


the fartheſt limits of the picture, from the 
ſeat of the eye (S) does not exceed E &, or F &, 
which is only half the diſtance (P S) of the 
eye: then the whole appearenece of ſuch a pic- 
ture, will occupy a ſpace on the retina, whole 
diameter will not exceed e f; which, ſpace 
will differ but little from a plane ſurface, and 
being parallel to the picture, (p q e n,) the 
figures on the picture and the retina, will be 
very nearly ſimilar. > 0 
- Inſtead then of making the diſtance of the 
eye (8 I, fig. 31) equal to (P.S,) the diſtance 
of the moſt remote extremity oſ the picture 
from its center, it will be more proper to 
make the ſaid diſtance of the eye, equal to 
once and an half that diſtance (P S,) or if 
the diſtance (S i) of the eye from the picture, is 
taken equal to twice (P'S), it will be ſtill neat- 
er the diſtance which a perſon will naturally 
place his eye at, to view the picture When 


1 
it is finiſhed ; becauſe at this diſtance he 
will eaſily ſee the whole, without loſing fight 
of the minute parts; which, as was obſerved 


ow is what every ſpectator naturally aims 
to do. | K. 
If the ſeat of the eye () js aſſumed in the 
middle of the ſpace 8 Q EN, fig. 31,) al- 
lotted for the picture, all the extremities of 
that ſpace will be the neareſt to it poſſible; 
and the diſtance of the eye ((i, or ſk) when 
taken equal to once or twice. ( P, { Q, N, 
or E). the diſtance of the corners from the 
ſeat of the eye (S), will be ſhorter than it 
can poſſibly be, when the faid ſeat of the eye 
is not in the middle of the picture (PQ E N). 
And this, together with what was ſaid be- 
fore, ſeems to argue, that the ſeat of the eye 
ought always to be in the middle of the pic- 
ture: but Whether this ſometimes might not 
deſtroy the beauty of compoſition, I leave to the 
ſuperior taſte of the artiſt ; confeſſin myſelf 
a very incompetent Judge of that diſpoſition 
of the parts, which conſtitutes a fine picture. 
I cannot quit this ſubje& without putting the 
reader in mind that if he works with a ſhort 
diſtance, his piece will appear vaſtly diſtorted 
to an eye that views, it at a greater diſtance 
than the proper one: but if he uſes a long 
diſtance (or one not. leſs than twice the dil- 
tance of the fartheſt extremity of the picture 
from the ſeat of the eye) no deformity will 
arile by viewing it oh than the proper 
G 3 diſtance, 


86 J 


diſtance, conſequently it is moſt praper to 
work with a long diſtance ; altho* atekdel 
with a little more trouble, by reaſon of the 
vaniſhing points being ſometimes ſo diſtant 
from the center of the picture, as to exceed 


by much the bounds of the paper we are 


drawing on: it is for this reaſon I have been 
obliged to uſe ſhorter diſtances in ſome of 
my examples, than are recommended in the 


\ preceding obſervations : but we ſhall find 


a remedy for this inconvenience in the courſe 


of the ſeventh chapter. — 4981 


In the foregoing conſiderations, the ſize of 
the picture was ſuppoſed predetermined; and 
it was propoſed to determine -ſuch à diſtance 
and poſition of the eye, that any thing de- 
ſigned on this picture by the rules of perſpec- 
tive, might, to a common obſerver, appear 
natural and void of deformity. The chief 
uſe of them therefore relates to works of de- 
ſign: but in drawing real objects from na- 
ture, we muſt proceed in another manner; 
becauſe in this caſe the pition of the'eye, and 
the original object to each other, are predeter- 
mined ; and it remains to determine; the po- 
ſition of the picture between them, fo that the 
repreſentation may appear as natural as poſſible 


to a common obſerver, viewing it at random. 


The ſolution of this problem will not be 
difficult, if we reflect that when à perſon 
looks at any object with attention, he turns 
his eye towards it in ſuch a manner, as N 
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each extremity of it at once, with: the amp 


eaſe, (If on account of his vicinity-to- the - 
object, he cannot ſee both extremities at once, 


he will go farther off till he can) Toilluſtrate 


this, ſuppoſe the five circles andjthe>paintT; 


fig. 32.) to denote the ſituation of the eye, 


and a row of columus to each other; it is evi-„ 


dent, that although we ſuppoſe the eye fixed 
at I, yet by turning the head about, the ſpectator 
will ſee any particular column directly; thus, 
if he directs the axis of his eye along the line 
Im, he will ſee the column G, to the greateſt 
advantage, but will not be able to diRinguiſh 


the column H at all: on; the contrary, if he 


directs the axis of his eye along the line nl, he 
will ſee the column H in a direct view; but 
the column G will be undiſcernihle: but ac- 
cording to our ſuppoſition, he wants to ſee 
both theſe columns at once tothe 22 
advantage poſſible: and for — — 

will direct the axis of the eye along the line 
I X, fo as to biſeF the angle A Ih, which the 
whole ra columns ſubtends at the eye. 
In this — the rays h I, and IA (which 


proceed from the extremities of the columns 


H and G) ſtrike (IX) the axis of the eye, with 


the ſame obliquity ; which is meaſured by | 


the equal angles h I X and AIX. It is evi- 


dent, that this is the beſt poſition for, view- \ 
ing both the extremities; becauſe if the eye + 
is turned any other way, although one ex- 


tremity will be ety better, the other will be 
G 7:0 7: | ſeen 


. — 
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ſeen more oblique and obſcurely. Having 
thus determined the poſition of the eye, the 
poſition of the. picture cannot be miſtook ; as 
it was before obſerved, that if the picture p p 
was placed parallel to the retina, or perpen-/ 
dicular to the axis of the eye (I X, the ſigures 
on it and the rerina, will be nearly ſimilar; 
and all objects will be repreſented on the 
picture, nearly as they appear on the retina; 
and we ſhall not err much when we call 
ſuch a_ repreſentation the appearance of 
thoſe objects. The diſtance of the picture 
p p from the eye is immaterial ; becauſe a 
variation of the diſtance, will only vary 
the magnitude of the objects on the pic- 
ture, but will not vary their ſhape. Hence 
it follows, that fince the repreſentations 
of the columns on the picture p p, is 
nearly ſimilar to their appearance on 
retina ; the reprefentation of theſe columns, 
on the picture P P, placed parallel to 
them, is very unlike their appearance : 
and although both theſe pictures P P and 
p p- will have the fame effect when view- 
ed from the point I; yet from any other 
point, the picture P P will look very diſagree- 
able and deformed; and a common obſerver 
will ſay that it is not a juſt repreſentation of a 
row of equi-diſtant and equal columns: the 
contrary will happen to the picture p p, which 
will always be viewed in the poſition the eye 
was ſuppoſed in when it was drawn. And 
the objects drawn on it having ſhapes ſimilar 

to 
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to what eyery man has ſeen, he will prenounce 
the piece well drawn, and agreeable to nature, 
I have, perhaps, been too prolix in theſe 
digreſſions; but the firſt appeared to me ne- 
ceflary to explain the ſecond : the ſubject of 
which being partially of erroneouſly under- 
ſtood by ſome writers, has occaſioned miſ- 
takes and controverſy, which rendered a full 
diſcuſſion neceſſary. Na 


CHAP. 


e ee - hy, e e e 


Univerſal methods of finding the repreſentations 
of objects, in any aſſigned part of the picture 
without a geometrical plan. Among which 
will be ſhewn the manner of drawing 
viſuals tending, to inacceſſible vaniſhing 
points ; and the methods of dividing any. 

given viſual at pleaſure, whoſe dividing 
center cannot be laid dum within tlie limits 
of the picture. 


H E preceding modes of finding the 
perſpective repreſentations of objects, labour 
under the ſeveral diſadvantages which have 
been notified: yet even theſe are far ſupe- 
rior to the methods formerly taught in ſeveral 
pompous books, whoſe writers being more 
{killed in the practice of the art than in the 
reaſons on which it are founded, had not 
abilities to make improvements, but ſtrove 
rather to recommend themſelves by the beau- 
ty and magnificence of their examples, than 
the convenience ef their rules. At the head 
of theſe is Andrea Pozzo, whoſe work, in 
two volumes folio, printed at Rome, in 1717 
is the moſt ornamental book on this ſubject 


I 
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] have. ever ſcen.: but his two methods 2 p 
working are ſuch.as make us. admire his p 


tience in performing ſuch intricate and; 
rious examples by them, as much as his. z 
nius in Inventing: thoſe EX: les and 
neatneſs in their execution. Vet it is but 
juſt to acknowledge that the method of uſing 
the auxiliary entering. line g 74, is taken 7M. 
the beginning of his ſecond volume.  Boſle 
and the Jeſuit are little moreto be commended 
for the excellence of their methods :. neither 
of them ever thought of finding the repre- 
ſentation of an object without havinga ground 
plan firſt determined, and even ſome mover | 
matical writers on this ſubject, althou 
they have extended the 25 — of, this art hr 
enough for drawing objects, on an upright 
picture, without a geometrical plan, yet they 
do not avail themſelves thereof in their ap- 
plications to practice, indeed their diſcove- 
ries only amount to the methods of findin 
the vaniſhing points, and dividing centers of 
ſuch original lines, as are parallel to the hori- 
zon, to which plane they limited all their at- 
tention. It was left for Dr. Brook Taylor, 
firſt to diveſt the theory of this art from all 
ideas of locality, from whence he derived the 
moſt conciſe and univerſal' methods of per- 
pective of which we ſhall treat in this and 
the ſueceeding chapters. dE SAT TIL. n, 
We 'may geometrically dra a bt. line 
figure of any 9 _ and dimen- 


Hons, 
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ſions, if we can draw a line which ſhall cut 


a given line in any propoſed point, and form 
with it a given angle: and if at any propoſed 
point we know how to put a line equal to 


one of an affigned length : in like manner 


we may perſpectively draw the repreſentation 


of any right-lined figure, if we can draw 


two lines cutting each other in ſuch a manner 
as to repreſent two original lines forming any 
propoſed angle; and alſo that they may be 
the repreſentations of lines of a propoſed 
length. How this is to be done, when the 


original lines'to be repreſented are in a plane 


F parallel to the picture has been ſhewn in 


problem 1 and 2, $ 65 and 68. It is now 
to be ſhewn how the ſame may be en 
when the lines to be repreſented, are ſituat 
in a plane oblique to the picture; but whole 
vaniſhing line, with the place of the eye 
(Vide page 24.) is always given. 


PROBLEM III. 


LXXV. Through any propoſed point. 


(A, fig. 33) in a given vue! line (A P) whole 
vaniſhing point P, with the place of the eye I. 
is given, to draw another viſual line (A p) ſo 
that theſe two viſua lines (A P and A p) may 


repreſent lines forming a given angle. 


_ 1ſt. Draw the line, I P, joining the place 


of the eye (I) and the vaniſhing point (P) of - 


the given v/ual Ine (AP) 2 
75 2d. Draw 


93 1 
2d, Draw I p, making with: the line IP 
the angle PI p equal to the given angle 
which the orginal lanes are ſuppoſed to form, 
and cutting the vanithing line (VL) in p. 
Laſtly, Draw A p which will be the viſual 
ſought, the reaſon of which is, evident from 


$ 25 and 9 19. 
PR OB L E M. tv: 


LXXVI. The vi/ual line 0 M fig. * 
of any original line ſituated in an original plane. 
whole vanbiſhing line V L together with the 
place of the eye (I) is given: from any aſſign - 
ed point (a) in that uf, to cut off a part 
(a h) equal in repriſentotim: to 2 — | 
length (E C.) 


GENERAL SOLUTION. 


iſt, At the given point (a) put the repre | 
ſentation (a b) of a line equal to B C and 
parallel to the vani/nng line (VL) by We, 
1. 86 

2d. "Through the — point (V) of 
the given, viſual, (VM) and the given point, 
(a) draw any two lines parallel to each ather 
as VD and a d, VI and ai, or E 2 
a b, &c. and makd th at drawn throu 
vaniſhing point (V) Gi to (VIU) dle pay ance 
of the ſaid vaniſhing point (Vide 9.0 and 
make its parallel Ae through a, equal 


to a b. 
Laſtly 


Lese. 


Laſtly, Draw a line, as D d, or I; 1 or 
B b; joining the extremities of theſe paral- 
lel lines, and cutting the given viſdl in h, 
then is a h the e N of a uns Mrs 
toEC. QE.I. 


| DEMONSTRATION; 


This is in effect the ſame method as was 
taught in 8 48, which the reader is deſired 
to — carefully over. Suppoſe then that 
ac (fig. 12.) the repreſentation of A C, is 
found by the means there recommended; 
then I ſay that if thro? c, (which is the re- 
preſentation of C) a line cf, is drawn paral- 
leLto the diſlance 8 i, or the ſcals line mg, 
(vide $47) and terminated by the line gi, 
(which determines the repreſentation a, of the 
point A) this line c f is equal to c e, (which 
is the repreſentation of a line at c, parallel to 
the entering line, and equal to AC). 

For, becaule S i is parallel to mg, the 
triangles meh and © Si are ſimilar, FF; 
fore 


Se: c ic : ch by E. 6. 4. and 
Sc: Gele m-) Sm 154 Gesu 
by E. 5. 18 | 


But fince the triangles $de and 8 m n nt 

ſimilar, we have 8 c: S m (or ic: i h) :: 

(See): n m (= ca) 
| that is, pA 
 Sc:Sm(oric:ih): "LCA 

but becauſe of the ſimilar nile] icf' 150 


198 J. 

Ih g, we have i c; ih: : f: hg (SCA) con- 
ſequently ce: CA:: ef: CA; (by E 5. 11.) 
wherefore c f is equal to ge by (E 5 
9) from whence we may gather that if 
c f is drawn parallel to 8 i, and made e 14 
to c e the line joining f and i, is the ſame as 
the line joining g and i; and therefore muſt” 
cut the viſual line m 8 in the fame point a. 
C ORO, LATRI Jo Leid 
LXXVII. There other methods of ſolving 
this problem as will appear by obſerving, 
fig. 12. where, becauſe of the ſimilar tri- 
angle, a e f and a 8 i, we have a c: a8: : cf. 
(or c e): sit whereforè to ſolve our problem 
we have nothing to do but to cut c S into. 

two parts; o a 488 4 8, which ſhall be to each 
other as ce tos i, and as there are ſeveral 
ways to do this-(Vide E. 6. 10) there are as 
many ways to ſolve the problem, either of 
which may be uſed as pleaſure or conveni- 
ence may dictate, as will be ſhewn occa- 
ſionally. | po alas 


COROL'LARY. I. 
LXXVIII. If the diſtance VI (fig. 34) 
of the vaniſting pint of the given viſual VI. 
is laid on the vaniſhing line (VL) from V,. 
to B, then the line joining B and b cuts the” 
given viſual in h, and ſolves the problem, in 

this caſe. we have no occaſion to transfer a b 
to any e e, 
*. - COROLLARY 
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COROLLARY Il. 


LXXIX. If a i (fig. 34.) is drawn, parallel 
to the diſtance I V, and made equal to a b, then 
Li cuts the given viſual V M in h, and ſolves 
the problem. But in this caſe a i makes the 
ſame angle with a b, as VI makes with the 
vaniſhing line VL; which is equal to the angle 
which the original line, whoſe viſual is V M, 
makes with the entering line (by FS. 20.) and 
fince this angle is commonly known, we may, 
by the help of this conſideration, divide any 
viſual line at pleaſure, by lines drawn to the 
place of the eye, (I) which is always Wren. 

Before I proceed any farther, I ſhall give 
ſome examples of the application of theſe four 
problems. 7 

EXAMPLE 1: 

Jo conſtruct a floor of ſquares whereof the 
ſides are parallel, and perpendicular to the 
picture. Vide fig. 35. EL 

E N is the entering line, which 'is equally 
divided in any number of points, 1. 2. 3. 4. 
5. 6. 7, from which lines are drawn to the 
center (8) of the Horiæontal line H L, which 
lines will repreſent the perpendicular fides of 
the ſquares (by . 21.) | | 

The diſtance (I S) is laid on the horizontal 
line from 8 to D, then (by prob. 4. J 78.) the 
line 18 is cut in the points a, b, c, d, e, i 
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by lines joining D, and the ſeveral points 
1, 2, 3, &c. Lines then are drawn through 
the points a h, c, d, &c. parallel to the enter- 
ing line, and theſe will repreſent thoſe ſides 
of the ſquares which are parallel to the pic- 
ture, and fince there was ſix ' diviſions laid 
down on the entering line; we thall by this 
means get the repreſentation of thirty-ſix 
ſquares—if we would continue them ſo as to 
fill up the width of the picture: on the line 
en, which paſſes through (f) the corner of 
the moſt remote ſquare, lay the. dimenſions 
which the fide of a'ſquife has at that point, 
as often as it can be contained within the li- 
mits of the picture. Through theſe diviſions, 
on en, and the point 8, draw lines, and you 
will have ſix rows of ſquares, extending the 
whole width of the picture. If you would 
have more rows, through the iſt diviſion, 
next n, draw a line to 8, then lay a ruler by 
D, and the ſeveral diviſions on en, cutting 
the line n S in as many points as there are di- 
viſions on en, through which points, lines 
drawn parallel to the entering line, will give 
ſo many rows of ſquares; which may be con- 
tinued to the ſides of the picture, in the ſame 
manner as done before. The number of 
rows may, by repeating the operation, be 
increaſed to infinity, but they would grow ſo 
very ſmall as to be undiſtinguiſhable; there- 
by conforming to nature, which perſpective 
never fails to do. Pn, | 

* It 
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It will be more convenient in common 
practice, after having drawn a ſufficient num- 
ber of lines to 8, to croſs all theſe lines, by 
a line drawn from any of the diviſions in the 
entering line, to (D) the diſtance laid down 
vn the horizontal line, as the line 7 D, then 
through tlie ſeveral points in which this line, 
7 D, cuts the lines tending to 8, draw lines 
parallel to the entering line, and the work is 
finiſhed. The reaſon of all which is evident 
from F 78. 


> WE EMS XN: * 


To conſiruct a floor of "ſquares whoſe Ades are 
oblique to the picture, fig. 36. 


Through I, draw I v, making the angle, 
Tv S,..equal to that which you. intend one of 
the ſides of each ſquare ſhall make with the 
entering line, EN. (Yiae\ 20. and 24.) 

2d. Through I, draw IV, making the an- 
gle. vI V, equal to 90“. (Frde$ 25.) becauſe 
a ſquare is always right-angled (E 1. Def. 
1 LE 

zd. Aſſume any point A at pleaſure be- 
tween the entering and vaniſhing linss (E N 
and VL) and through this point draw lines 
to the vani/hing-pamts V and v, and produce 
them till they cut the entering line (as in this 
caſe. they do) in E and N. Alſo through A 
draw, E N, parallel to the entering line. 


Ath, 


11 
4th. Aſſume on the entering line, E N, 
any diſtance, as F G, for the ſide of each 
ſquare, and (by Problem 1, § 65) cut 
off from the point A, a part of E N, equal 
to it, and lay this Diſtance A 1, repeatedly 
on the line E N, each way. ſtom the point 
A, as often as you have room on your paper, 
as ſhewn by the large dots on the line B A N. 
5th. By Y 78, lay the dance V I, on the 
vaniſhing line to D, then a ruler laid by the 
point D; and the ſeveral dots on E N gives 
the points marked © on the line V N. Alfo 
if the diſtance v I is laid on the vaniſhin 
line to d: then a ruler laid by d, and the 
ſame dots on E N, gives the points marked o 
on the line v E: laſtly, thro' the ſeveral 
points thus found on VN, draw lines to v. 
Alſo thro' thoſe found on v E, draw lines 
to V: then will theſe lines croſſing each 
other, form the repreſentation of ſeveral 
ſquares more or leſs in number, according 
as F G (which was aſſumed for the fide of 
each ſquare) is ſmaller or larger. 
The number of ſquares thus found may 
be continued ad libitum, if thro' a, (which is 
the moſt remote corner of the fartheſt ſquare 
already found) a line e n is dtawn parallel to 
the entering line (E N): by the help of this 
line let the whole work be repeated in the 
ſame manner as was done before, by means 
of EN; that is, 1ſt by problem 1, 5 65, cut 
off from e n, a part (f g) equal to F G. 2d. 
; IS from 


1 , 


from a, lay repeatedly the diſtance f g each 
way as often as you pleaſe, as is repreſented 
by the dots on e n, a ruler laid by theſe dots, 
and the point D, gives the dotted poiats on 
a V; and thoſe on a v are found by laying 
the ruler by the point d, and each of the 
dots on e n from a towards n. Lines are 
now to be drawn thro' V, and the ſeveral 
points. marked on v a ; and theſe muſt be 
croſſed by lines drawn thro' v and the dots 
on a V : by this means a great increaſe of 
ſquares will be added: but as they recede 
farther and farther, they become ſo ſmal as 
to be indiſcernible. | 

N. B. The point a, might have been aſ- 
ſumed at firſt, which would have ſaved the 
trouble of a ſecond operation; but it would 
have been more liable to error, becauſe a 
ſmall one committed in placing the diſtances 
exact on e n, would have made a very great 
difference, as the ſquares advance in the fore 
ground. 3 ; . 

Note alſo, That if the point a is near 
the horizontal line, it is better to uſe the 
method taught in & 79, than that of 
$ 78, for when the diviſions are laid from 
a towards e, on the line e n, lines drawn 
from theſe diviſions to D, cut the viſnal a V, 
fo very obliquely, that the ſections can hard- 
ly be diſcovered ; but if thro a, a line, a C, is 
drawn parallel to IV Lide F 79) and the di- 
viſions are laid on this line (as the dots exhi- 
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bit) inſtead of e n, then a ruler laid by the 
point I, and the ſeveral dots on C a, will cut 
the viſual a V in the points marked thereon, 
much more direct and diſtinct, than before. 
In the ſame nranner a v wilt be divided by 
lines joining 1 and the feveral dots on a B, 
which is drawn parallel tov Rh a 
R E M A R R. 

Moſt writers on this ſubject ſeem to regatd 
that kind of obliquity only, which makes 
with the. picture an angle of 45. They af- 
ſume the center (S Vide fig. 36} and the diſtance 
SI, of the Horizontal line; this diſtanee they 
hy each way on the Horizontal line from 8 
to i and i; and whenever they ſpeak of a 
rectangle whole ſides are oblique to the pic- 
ture, they generally make one tend to one 
point of diſtance (i) and the other to the 
other, in which cafe the ſides of the figur 
are always inclined to the picture in an angl 
of 459. for the angle I i 8 is equal to 45% (b 
E 1. 32. Cor. 4) and this is equal to the angle 
which any original line, whoſe viſual tends to 
i, makes with the entering line By Y 20. But 
the method here taught regards no particular 
obliquity, but all are managed with the fame 


facility. Alſo this method of continuing the 


ſquares ad infinitum, is general in all caſes. 
Hs REMARK. 
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It is to be obſerved, that as the ſquares ad- 
vance in the fore ground, and to the extremi- 
ties of the ſides of the picture, they become 
very diſtorted and by no means convey to the 
mind the idea of ſquares; becauſe they can» 
not be viewed from the proper diſtance 81, 
as they ſubtend an angle at that diſtance, 
greater than the eye can obſerve ( Jide page 83) 
but if a ſpace be included about the center 
(S) by a ſquare frame PQE N of a due pro- 

tion to the diſtance S I as mentioned in 
page 84, all the deformities will be excluded, 
for the ſquares included in the frame PQ 
E N, appear regular, altho' viewed at a much 
greater aiſtance than the proper one. 


EXAMPLE III. 


Fig. 38 repreſents two rows of upright. 
priſms ſtanding on ſquare baſes, having one 
fide parallel to the picture, for which reaſon 
the other ſides muſt tend to S the center of 
the picture. (By F 21) AB C D, the parallel 
front of the firſt, is drawn according to any 
aſſumed or given ſimilarity; and from it all the 
other parts are determined. Thus 8 D, the 
ainancs of the Horizontal line is laid from 8 to 
D, and the viſuals B 8, C S and A'S are 
drawn: then C D is drawn cutting the viſual 
BSinE/{PYiugeF 78) thro'E, E F is drawn 
| | parallei 
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parallel to B C, cutting C S in F. Laſtly 
F G drawn parallel to A C compleats the firſt 
priſm. We muſt next aſſume the diſtance 
we would have the priſms from each other ; 
let this be B b, and draw b S. This is cut by 
the farther edge, E F, of the firſt priſm 
produced, ine ; then a line joining e and D, 
gives f, for the corner of the ſecond priſm, 
from whence all the reſt of it is determined 
in the ſame manner as the firſt : the ſecond 
priſm being finiſhed, the corner g of the 
third priſm, is determined from the ſection 
of the fartheſt edge of the ſecond, with the 
viſual b S, &c. &c. One row being finiſhed 
a parallel row may be drawn in the fame. 
manner: or if a rectangle a be d is drawn 
equal and even (with reſpect to the entering 
line E N) to the rectangle A B C D, then 
lines drawn parallel to the Horizontal line, 
from the corners of the priſms, whoſe repre- 
ſentations are already found, will, by their 
inter ſection with the viſuals c 8, b S and d 8 
give the corners of the priſms of the other 
row, as may be ſeen by a bare inſpection of 
the figure. 


EXAMPLE IV. 


Figure 40 exhibits three rows of upright 
priſms, having the ſame dimenſions as thoſe 
in fig. 38: but here all the ſides are oblique 
to the picture. H L is the Horizontal line, 

H4 8 its 
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S its center, and 8 I its diſtance, all which 
are ſuppoſed, given or aſſumed. (The diſ- 
tance S I is laid from the Horizontal line 
H L downwards to I, in this example, for 
want of room ; but in general it is beſt to 
uſe a ſeparate Paper, on which a line may be 
drawn to repreſent the Horizontal line, or 
any other vaniſhing line. The center and 
diſtance being then laid down, the vani/hing 
and dividing points may be found in this pa- 
per agreeable to d 24, 25 and 78; and then 
transferred to the vani/hing line &c. in the 
paper you work on.) 

Alſo, having determined or aſſumed the 
obliquity of one of the ſides of the priſms ; 

1, Draw thro' the eye (I) the line I H, 
cutting the Horizontal line in H, and forming 
with it the angle L H I, equal to that obli- 
quity (Vide \ 24.) | 

2d, Draw I L at right angles to I H, and 
cutting the Horizontal line in L, then are 
the points H and L the vani/hing points of 
the Horizontal boundaries of the priſms to 
be repreſented (Vide d 24, 25.) 

3d, Let the point B be aſſumed for the 
neareſt corner of the baſe of one of the 
priſms, and at this point put A B parallel 
to the picture and perpendicular to the enter- 
ing or Horizontal line, and equal to the given 
height of the priſms by (prob. 2. F 68.) 

4th, Through A draw a working line pa- 


rallel to the Horizontal line, and on it hy 
from 
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from A, A C, equal to the width, and Af 
equal to the diſtance that the priſms ate to 
be from each other, then through all theſe 
_ ABC and f, let viſual lines be drawn 
to H. | | 

zth, On the Horizontal line, from H lay 
H D equal to H I, cutting HL in D. Al- 
ſo biſect the right angle L I H by the line 
Id. | WO 
We may now find the repreſentation of as 
many priſms, or as many rows of priſms as 
we pleaſe, in the following manner: 

By problem 4. F 78. cut off from A H, 
parts equal to A C, and A f, alternately ; 
thus, a ruler laid by C and D gives the 
point 1 by cutting A H, through which a 
line drawn parallel to A f gives the point 2, 
by cutting f H. A ruler laid by 2 and D, 
gives the point 3, by cutting AH; through 
which a line drawn parallel to A f, gives 
the point 4, &c. In this manner may A H 
be divided ad inſinitum, into ſpaces alternate] 
equal to A C and Af. Through all theſs 
points 1, 3, 5, 7, 9, &c. let lines be drawn 
to L, and croſſed by a line drawn from A to 
d, cutting the ſaid lines drawn to L, in the 
points m, n, o, p, q. &c. through theſe 
points, lines drawn to H form, by their in- 
terſection with thoſe already drawn to L. 
the repreſentations of the tops of the priſms, 
and how the other parts are found may be 
ſeen by inſpecting the figure. 

It 
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It is needleſs to give a formal demonſtra- 
tion of all this practice: the point d is the 
vaniſhing point of the diagonals of the ori- 
ginal ſquares, ſeeing I d biſects the right- 
angle LI H; for it is eaſy to demonſtrate, 
that the diagonals of a ſquare biſect its angles; 
wherefore ſince the ſides of the original 
ſquares, which form the tops of the priſms 
are parallel to their ance lines I H and IL. 
(by § 9) it follows that their diagonals are 
parallel to Id, which biſects the right angle 
LIE; conſequently d is the vaniſhing point 
of thoſe diagonals (Vide F 9 and 19.) 

Several other methods might have been 
uſed, but the above is conceived the moſt 
exact, and at the ſame time not very tedious; 
however we will mention one method more. 

Through A draw an indefinite line parallel 
to the Horizontal line as before, (Vide fig. 40.) 
in which take A C equal to the width, and 
C F equal to the di/tance of the priſms from 
each other: then CD gives the point 1, and 
F gives the point 3; then by means of the 
diagonal A d, finiſh priſm II, produce its 
ſides, and they form two fides of each of the 
priſms III, IV, V and VIII; then III may 
be compleated by means of its diagonal 3 b; 
and from hence two ſides of the priſms VI 
and IX will be obtained. VI may next be 
compleated by its diagonal A b, and by it 

V may be compleated, and two ſides of VII 
oY | may 
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may be drawn, and the reſt of it compleated 
by the diagonal of III produced. VII be- 
ing compleated, the fronts of IV may be 
finiſhed, and two ſides of X may be drawn. 
X may then be finiſhed by the diagonal of 
II and VI produced, and from it IX and 
VIII may be compleated. By this method, + 
which is more brief than the fofmer, we 
may find n of any number of 
priſms we pleaſe. 


EXAMPLE v. 


Fig, 42 contains the repręſentation of a 
houſe, whoſe fronts are all oblique to the 
picture. The vaniſhing points V and V of 
all ſuch lines as are parallel to the horizon 
and to the fronts of the houſe are found 
the ſame method as in the laſt example. The 
neareſt corner A B js aſſumed, or it may be 
put in any poſition and of any dimenſions by 
means of prob. 2. 5 68. On this corner the 
heights of the door, windows, ſide, and roof 
of the houſe are laid according to any given 
or aſſumed proportion, and from theſe divi- 
ſions lines are drawn to the vaniſhing points 
Vand VJ. Having thus found the heights 
of the ſeveral members, their lateral dimen- 
ſions are found by prob. 4. $ 78. Thus, 
through any point (as A) in the corner of 
the houſe A B draw an indefinite line A E 
parallel to the vaniſhing line HL; and — 
8 this 


1 
this line ſet the breadths and diftances of the 
door and windows in any proportion (affigned) 
to the heights before laid down, as denoted 
by the diviſions between A and C. Next lay 
the dritance I V of the vaniſhing point Y, 
from to D on the Horizontal line HL; 
alſo draw the line At: then lines drawn 
from P to the feveral diviſions on A C give 
the poſitions of the door, windows, &c. on 
the viſual line A Vas expreffed by the dots; 
through which lines drawn parallel to A B, 
will, by their interſections with thoſe before 
drawn to V, form the repreſentation of the 
external parts of the left hand front of the 
houſe. Next through the point a, (being the 
height of the bottom of the lower windows) 
let a b be drawn parallel to the Horizontal 
line, and made of any determined length for 
the thickneſs of the wall: alfo through this 
point a, Jet a line be drawn to V and a part of 
it, a o, cut off equal to a b (by prob. 4. 978) 
Through o draw o/; alſo through the points 
where a cats the farther edges of the door 
and windows, let lines be drawn to V, cut- 
ting o in the points diſtinguiſhed by the 
large dots, through which points lines drawn 
parallel to A B, form the repreſentation of 
the inner edges of the windows, &c. which 
appear through the openings. 

The left hand front being finiſhed,. the 
length of the right hand front is laid from 
A to F in the line A F, drawn through A, 

parallel 
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arallel to the Horizontal line H L, and its 
alf to G, theſe are transferred to A V by 
prob. 4. $ 78. and from them the whole 
front is finiſhed. Next how the roof is com- 
pleated will appear from inſpection. For the 
chimney (which I ſuppoſe to be poſited in 
the neareſt corner of the houſe) h lay its 
height from B to O, thro' which g g is 
drawn parallel to the Horizontal line H L, 
on this is taken Of equal to the thickneſs of 
the wall, and f g equal the width of the 
chimney : theſe diſtances are then transferred 
to O h and O i by prob. 4. F783. How all 
the reſt is formed will be better underſtood 
by inſpecting the figure and reflecting on the 
theory, than by many words. | 


R E M ARX. 


By this time, I imagine, the reader has 
diſcovered two very diſagteeable circumſtans 
ces in the practice of this art; the firſt is, 
that if he uſes a ſhort diſtance, his repreſen- 
tations appear deformed and unnatural when 
ſeen at that diſtance which people will natu« 
rally view them from (ſee page 83.) as 
may be ſeen in the examples we have hitherto 
deſcribed, which the ſmallneſs of the plates 
rendered unavoidable. The ſecond difficulty 
is, that if a long diſtance is uſed as recom- 
mended in page 84 and 85, the vaniſhing points 
of ſuch lines as are nearly parallel to the pic- 

ture 
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ture, and the dividing centers of thoſe which 
are nearly perpendicular to it, fall ſo very re- 
mote from its center, that they frequently 
exceed the bounds of the papet we draw on, 
and require a long ruler to join points that 
are ſo hi apart; the uſing of which is trou- 
bleſome and awkward. Theſe inconvenien- 
ces we hope entirely to remove by the three 
ſucceeding problems. 


PROBLEM V. 

LXXX. At any point A (fig. 37.) in a 
given viſual line A V tending to any vaniſſting 
| point within the pictute, to cut off a part 
A c that ſhali repreſent an original line of a 
given length, when there is not room to lay 
down the whole nee VL of the ſaid viſual 
AV. 

1ſt, By problem 1. f 65. page 48. at the 
given point A put A F parallel to the vanyh- 
mg line, and equal in repreſentation to the 
given length. | 

2d, Inſtead of ' laying the whole diftance 
from V to L, as taught in prob. 4. page 95. 
& 78. lay one half, one third, one fourth, 
or any part of it from V to D, (in the figure 
V D is one third of V L.) 

3d, Take A f equal to the fame part of 
A F which VD is of VL (in this caſe Af 
muſt be one third of A F) and draw f D, 
which cuts the given viſual AV in. 0.98 
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ſame point in which it is cut by F L, which 
is drawn according to the method before 
taught in prob. 4. F 78. - 

The truth of which is evident from 
E 6. 10. method 4, and 9 77. 


EXAMPLE VI. 


In the third example I was obliged to make 
- uſe of a very ſhort diſtance, which made the 
priſms afford an unnatural appearance: wheres 
tore in fig. 39. J have 2 another repre- 
ſentation of the ſame priſms. I lay the diſ- 
tance J D on the horizontal line, the ſame as 
before; but I ſuppoſe 8 D to be only one 
fourth of the true diſtance : then on B C, I 
take Ba, equal to one fourth of the width of 
the priſms ; and B b, equal one fourth of their 
diſtance from each other, and draw the vi- 
ſualsa Sand b S; then prob. 5. and a peru- 
ſal of the figure, will ſufficiently explain the 


reſt of the operation, | 


PROBLEM VI 


LXXXI. Any vaniſhing line S V (Ye fig, 
44.) its center 8, and any part 8 i, as one 
half, one third, one fourth, &c. of its dif- 
tance being given, through a given point A, 
to draw the viſual A B, of an original line, 
making a given angle with the entering line 
EN; and to cut off a part (A B) from the 

given 


E 


given point A, equal in repręſentation to 4 
aſſigned length. LOSEL " 


TUO LV TT 1-00 

In fig. 44. we ſuppoſe S i to be given equal 
to one third of the true diſtance of the eye. 

1ſt, Through i draw i v, making the an- 
gle iv equal to the angle, which the origi- 
nal line, you want to repreſent, makes with 
the entering line. 1 4 

ad, Through the given point A, draw the 
occult lines Av and A'S. f | 

za, Through any point r, taken at plea- 
ſure in A S, draw r t, parallel to the entering 
Ane E N, and cutting A v in 1. | 

4th, On this line (r t) repeat the diſtance 
tr 1 three times from & to t (becauſe S 1 is one 
third of the true diſtance,) then a line joining 
A and t will be the viſual required, which if 
produced tends to V its true vaniſhing point, 
which may be inacceſſible, or exceed the 
bounds of the paper. : 

To perform the latter part of this problem, 

iſt, Aſſume or take i m equal to one 
third of the length you want A B to re- 
preſent (becauſe, as before, S i is one third 
of the true diſtance.) | 

2d, Thro' m draw m n parallel to the va- 
niſhing line 8 V, and cutting i S in n. 

za, From 8 lay i 8 (the given one third 
of the diſtance) to D and from A lay A o 

parallel 


1 

parallel to che vaniſhing line, and equal 
to i nu. Fa 6: 

4th, Join o D cutting A S in bz then b B 
drawn parallel to the dani ime, V8 D, 
cuts A B in B. and A B is the repreſentation 
of an original line parallel to i m, (Vide g 32) 
and of 3 times its length. Q. E. IJ. 


DEMONSTRAT TON. 


, | A 

It is plain from the fimiler triangles I $8 V 
and iS v fig. 44. that becauſe I (the true 
diſtance of the given uuniſhing line) is 3 times 
as far from 8, as 4, is; V the true uamſting 
point of a line mcimed to the entering line in 
the angle 1 VS or its equal i v8) is 3 times 
as far S as v is. (E 6. 4.) Now ſince 
rt is parallel to the vanifhing line (y conſtruc- 
tion) and equal to 3 times r ſ, therefore if lines 
drawn from A thro' r and tend to the points 
Sand v, (as they do by conſtruction) then tA 
muſt, if produced tend to a point in the va- 
ni/ung line V8, three times as far from $ as 
vis, (by E 6. 4.) or in other words, it muſt 
tend to the point V, as was intended. | 

Again, it appears from this conſtruction, 

that A B is the repreſentation of an original line 
parallel to 1 V (Vide & za) and ane 
to i v: alſo A b is the repreſentation of an 
original line parallel to 8 i: and B b is the re- 
preſentation of an original line parallel to v S 
(Vide 44) or mn: wherefore A B b is the 
| | : 1 : | repre- 
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repręſentation of an original triangle ſimilar to 


i mn, (by E 6. 4.) But A b is the repre. 
entation of a line equal to A o or ni, at the 
diſtance 8 D or 8 i, (by § 76. page 93.) 
conſequently it is the repreſentation of a line 
equal to 3 times n 1, at the rue d. Vance of 
the eye I 8, (by F 80.) whence A B is the 
repreſentation of a line equal to 3 times i m, 
at the true diſlauce I S. Q. E. I. 

This problem is of great Erviqg when we 
want to find the repreſentation of a ſingle line, 
which tends to a remote vani/hing point, and 
which, as it ſometimes happens, will facili- 
tate our finding the repreſentation: of ſeveral 
other lines. But if we want to find the re- 
preſentations of .many lines which tend- to 
ſome one vaniſhing point lying beyond the 
bounds of our paper, the following method 
will be productive of much more GC 


Another Solution of the laſt Problem. 


LXXXII. Iſt. Having laid down 18 equal 
to one third, one fourth, &c. of the true diſ- 
tance 18, (ng. 45.) of the vaniſhing line SV, 
draw, as before, i v, making with the va- 


niſhing line the angle i v 8, equal to that 


which the original line to be Werne 


makes with the entering line. 
2d. Produce i 8 both ways, and through v 
draw a line parallel to it. by 


za. 


/ ee 


+: 115 ] 


2d. From $ take any ſmall diſtance in your | 
compaſſes, and repeat it each way from 8; 
and let theſe. diviſions be numbered as the 
figure ſhews. 

4th. Take in your compaſſes as many of 
\ theſe diviſions as is one leſs than the number 
of times that 8 i is contained in the true di 
tance 8 I. Thus in the preſent caſe 8 I 
being 3 times 8 i, I take 2 diviſions from the 
line S 1, and lay them on its parallel drawn 
through V, as often as I, pleaſe. 

Laſtly, divide cach of the diviſions laid 
from V into ſo many parts as@xpreſs how 
often 8 1 is contained in S I, (in the preſent 
caſe 3) and let theſe be numbered as the 
9 ſhews. Now if we would draw thro' 
any point (A) in the picture, a line tending 
to the proper vaniſhing point V, we need only 
lay a ruler by the propoſed point A, and any 
two correſpondent diviſions on the divided 
lines; becauſe any line paſſing through any 
two correſpondent diviſions terids to V, a 


true vaniſhing point. 


DBMONSTRATION. 


Through I (be. 45) the true dj jbance or 
place of the eye, draw I V parallel to i v, then 
is V the true vaniſhing point of the original 
line to be repreſented (by & 32) and it is plain 
(from E 6. 4.) that if 8 7 is divided into 
equal parts, lines drawn to V from thoſe 

12 diviſions» + 
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divifions, will divide v F into the ſame num- 
ber of equal parts; and that theſe parts will 
be to each other, as VS to V vor as 8 Io 


Ii, or as the number which ſhews how een 


- $1 is contained in 8 I, to that number be 


one. In the ſcheme before tis we have 
SI:Ii:: 3: 2, whetefore a diviſion on $1 
ought to be to a diviſiof on v F as 4 to 2, 
Confequently 2 fivifions on I S is equal to ; 
on v F, and this being made fo in the con- 
ſtruction, it follows that lines drawn 27 
any * diviftons on the lines 81 
and v F wilf meet in V. Q. E. D. 


LXXXIII. Ve come now to the ſecond part 
of the Problem; wherein we ſhall ſhew how the 
center 8, (Vide ig. 45.) Ma vaniſhing line muy 
be uſed inſtead of the dividing center (Vide 8 47 
of any viſual line, which tends to an inacceſſible 
vaniſhung point. 

Let A V (fig. 45) be the given vifual, and 
from A, it is required to cut off a part (A B, 
which ſhall repreſent a line of a given mag- 
nitude. he 
1ſt, From v (found as before-mentioned) 
lay v d on the vaniſling line equal to vii. 

2d. Through d and 8 draw any two lines 
d C and Sc parallel to each other; make d 
equal to the length of the Hne required to be 
repreferited : and lay a ruler by v and C 
cutting 8 c in c. Lay this line Sc on the 
| | entering 
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entering line (E N,) and by prob. 1: (page 48) 
at A put a line A e equal and parallel ip it 

Laſtly, A ruler by e and 8 cuts A Bin B. 
then is A B the ling ſought, 


DEMONSTRATION, 


The reaſon of this operation will be plain, 
if we reflect on what was ſaid in $ 77. page 95. 
where it appears that we may ufe any part as 
SV of the true dillance (VD or V I) of any 
viſual A V, if we ſhorten the true length of 
the line we want to repreſent in the fame 
proportion, that is, if inſtead of uſing the 
true diſtance VD, we would only uſe a part 
of it as V &, we muſt make A e (by prob. 1.) 
to repreſent a line S c parallel to the picture, 
which bears the ſame proportion to d C, the 
true length we want to repreſent, as 8 V 
the diſtance we uſe, is to VD or VI. 
the true diſtance; that is, we muſt make 
VD: VS: :d C: Sc; let us now examine 
our figure, and we ſhall find this is actually 
performed. 3 

Draw I'D and id, then in the ſimilar 51 
angles 1 Sd and ISD we have]; Si:: SD: 8d. 
Alſo in the ſimilar triangles V IS and vi S we 
have 81: $i;; SV: 8 y. wherefore (by 
ES. 11) 58S D: S d:: SV: Sy. conſequently (by 
E 5.18.) SD+SV(=VD):; VS;: 8 dsr 
(=v d): v S. but by conſtruction vd: v8 
d C: Sc. conſequently VD: VS:: d C: Sc. 

| | + from 
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from whence it appears that, by making Ae 
equal 1 in repreſentation to Sc, and joining 8 e, 
it cuts the viſual A B, in the ſame point B, 
where it would have been cut if A e had been 
made equal in repreſentation to d C, and 2 
line drawn Joining e and D. (Vide $ 77: 


page 95.) 
EXAMPLE VII. 


The priſms repreſented in figure 40 pe 
diſtorted, when viewed at a natural diſtance, 
(Vide page 84 & 85) becauſe the diſtance 18, 
which. was uſed to find their epreſentation 
is too ſhort. We have there ore-in fig. 41 
repreſented the ſame priſms as they Would 
appear if the eye is removed fix times as far 
from the picture, as it was ſuppoſed in fg. 
40. To effect this, and at the ſame time not 
exceed the limits of the plate, 

1ſt. Draw H L for the horizontal line, 
aſſume 8 for its center, and draw the perpen- 
dicular 8 I, making S I equal to ST in fig. 

o; which will now be only one ſixth of 
the true diſtance of the eye. Alſo draw the 
| diſtance lines I L and I H, the ſame as in 
hg. 40. 

2d. Take any ſmall opening in the com- 
paſſes, and repeat it on the line 8 I from 
8, as often as ſhall be thought needfal, 


and number them 1, 2, 3, &c. (Vide $ 82, 
| page 115 J 
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3d. Through the vaniſhing . points H 


and L, draw lines parallel to 18, en each 
of which lay five parts of I S, from H to 6, 
and from L to 6, and divide theſe ſpaces 
into 6 equal parts; and let them be num- 
bered and continued as far as neceſſary. 
(Vide F 82. page 115.) | 207 41 
N. B. The ſpaces: thus numbered on the lines 
SI, HE and L N may be ſubdivided into 
four parts each, exact enough, by the eye; as 
is ſhewn. by the ſmall dots. | 
4th. — I b biſecting the angle L 
I H, and make SD equal to fix times 
Sb, {fer as b is the vaniſhing point of the 
diagonals of the ſquares, when the diſtance is 
SI, it is plain, the true diſtance being fix 
times 8 I, that the true diagonal will fall ſix 
times as far from 8, as the point b dees.) 


We now proceed in all reſpects as we did 


in fig. 40, taking care that all lines, which 
tend to H in fig. 40, paſs through correſ- 
ponding diviſions on the lines 8 I and HE 
in figure 41. and that all vaniſhing lines, 
which, in fig. 40 tend to L, in fig. 41 
muſt paſs through correſponding diviſions in 
the lines S I and LN. | | 5 M 

To find the points 1 and 3, (fig. 41) we 
have recourſe to the directions given in the 
laſt problem ($ 83. page 116.) | Becauſe the 
true diflance of all viſual lines tending to H, 
would fall 6 times as far from S as d does 
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(H d being made equal to H IF) and ex. 
ceed the bounds of the plate; we draw ay 
two lines d F and 8 f parallel to * 
other, make d C equal to = true width, 
and d F equal to the true diſtance of the 
priſms from each other; then lines drawn 
through C and F to H, cut Sf in the points 
c and f. Through A draw a line parallel to 
the vaniſhing line HL: on it lay A C equal 
to'ScandCf equal to Sf. The figure will 
ſhew how all the reſt is performed, remem- 
bering all diagonal lines * to D, and all 
dividing lines to 8. 


EXAMPLE VIII. 


In fig. 43, we have another view of the 
houſe repreſented in fig. 42, as that ſeems a 
little diſtorted, by reaſon of the ſhortneſs of 
the diſtance of the eye, I here ſuppoſe the 
diſtance of the eye to be twice as far ir Roth 
picture as in fig, 42, and becauſe I would not 
exceed the bounds of the plate, I draw $ I 
I F and IV here exactly of the fame 
ſize and inclination to each other as in 
fg. 42. But becauſe V and V, the vaniſhing 
points of the ſides of the houſe, are but half 
their proper diſtance from 8, therefore the 
diviſions on FK and V = 7 2 — as large 
as the diviſions on I S ( 115.) 
Alſo becauſe 8 J, is but ae the | ngth it 
ought to be, the Avidng centers 5 D and 2 d 


are but half ſo far bom S as they onght to 
e, 
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be, for which reafon theſe 1 

give the points D and d for the true dividing 
— of thoſe viſual lines whoſe correſ- 
pondents in fig. 42 tend to V and FV. Alſo 
the true widths of the door and windows, 
&c. are laid from A to C and toF, juſt the 
ſame as in fig. 42 : becauſe altho' the vaniſh» 

ing points of the fides of the houſe exceed 
the La of the picture, yet their true 4. 
viding centers D and d do not: if they had, we 
muſt have uſed the ſame method as in the laſt 
example, by ſhortening A C and A F, ſo as 
to have made S the dividing center of the vi- 
00 AF and AV. (See page 116. $83, 
&c * 


EXAMPLE IX. 


In fig. 46 we have given a ſmall ſammer- 
houſe, whoſe ground plan is a regular hexa- 
gon. HL is the horizontal line, S its cen- 
ter, and 8 1 is one third of its diſtance. 
One front is ſuppoſed to be parallel to the 
picture ; and in order to facilitate the finding 
of the vaniſhing points of the other fides of 
the baſe, AB CD F G, it will be convenient 
to draw in any indifferent corner of the 
picture a ſmall hexagon O, having one fide | ; 
a b parallel to the horizontal line. Through, | 
I, draw I V and'I F parallel to the devs | | 
of the hexagon gon, b c and at aſſume or 


make (by prob, 1, page 48.) A B equal _ 
c 


A 
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baſe of the front ſide. Produce 1 8 to T 
in the entering line E N, or beyond it if 
you have room: then {by prob. 6. page 
112) through the points I and T, draw 
lines I i, T t tending to a point three times 
as remote from S as Vor is. Allo draw-ti 


and t i, (through the points 1 and i taken at 


pleaſure in the line I i) parallel to I T and di- 
vide theſe three lines into the ſame number 
of equal parts more or leſs, as you would 
bemore or leſs exact: then (by page 115.) 
any line drawn through correſponding divi- 
ſions of theſe divided lines will repreſent lines 


2323 to the horizon, and to the ſides of the 


ouſe. A peruſal of the figure will ſhew 
how all the reſt is performed. But the cor- 
niſh may demand a little more explanation. 
On either ſide, as a g, of the ſmall hexagon 
O, draw the heights and projections of the 
ſeveral parts of the corniſh propoſed to be 
repreſented in. their proper dimenſions, and 
under it draw a line parallel to the horizoptal 
line. Alſo through the projections of this 
cornith 3, 4 and 5, draw lines parallel to a g, 
cutting the laſt drawn line in the points 6, 7 
and 8. 03h 4 i AAG Jad 85 
ad. On the corner of the houſe A K, lay 
the heights of the corniſh ; but inſtead of 
the true projections, take. them from the line 
k 8, and by this means we get the figure 


K 268, which is the repreſentation of the 


end of the corniſh of the fide AG K M, cut 


off 
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off even with the front ABK P. Through + 
the points 6, 7, 8, 9, draw lines tending to“ 


beyond the bounds of the picture. Let the 


neareſt ends of theſe: lines be cut by lines 
drawn through K, 1 and 2 to V beyond the 
bounds of the picture, (or through K, 1, 2, 
and, correſponding diviſions on IT and t i) 
and let the farther ends be cut by lines drawn 
through M, 1 and 2, parallel to the horizon- 
tal line. Having thus found the appearance 
of that part of the corniſh, which belongs to 
the front A G K M, the corniſhes of the 
other two fronts will be eaſily found, as the 
figure ſufficiently indicates © 


P R O B L E M. vII. 


LXXXIV. The vaniſhinig line (VL, Vide 
fig. 47.) of any original plane being given, to- 
gether with the repreſentation A B of an ori- 
ginal line in that plane ;' to divide that line into 
parts, whoſe originals may be equal to each other, 
or bear any aſſigned proportion to each other, 


gol 


Aſſume any point D, in the vaniſhing line, 
and through this point and the extremities 
A and B of the given line, draw lines cutting 
the entering line (or any other line parallel to 
it) in the points F and G. Then (by E 6. 
10.) divide this line E G, as you would _ F 

| | 888 the 
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the given line divided, and through each di- 
viſion draw a line to D; then will theſe lines 
divide AB, fo that its parts will be fimilar in 
repreſentation to the parts of FGG. 


DEMONSTRATION. 


Produce A B, till it cuts FG in C, then 
is B C F the repreſentation of à triangl 

whereof the ſides repreſented by B C and Pe 
are cut by lines parallel to the baſe, repre- 
ſented by B F, for the originals of the lines 
that are drawn to D are parallel to each other 
(by F 17.) therefore the original of A Big 
divided in a manner fimilar to FG. (by E 6. 

10.) Q.E.D, 


R E M A R K. 


This problem is often of uſe, when we 
have found the repreſentation of a line, and 
we want to divide it in any proportion, but 
cannot have recourſe to its dividing center, as 
we ſhall have occaſion to ſhew in the next ex- 
ample. 


EXAMPLE X. 


In fig. 49, we have the ſame ſummer- 
houſe as in the laſt example, but now that 
ſide, which before was parallel, is made a 
little oblique to the pifture. IS is one fixth 

art of the true diſtance of the horizontal 
fine. The {mall hexagon is drawn as in = 
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laſt example, Having now the ſides a b and 
df inclined ſo much to the horizontal line, 
as we would have the ſide A B inclined to 


the entering line, lines are drawa through I 
parallel to the ſides of the hexagon: theſe 
give the points v, v end u, (each of which 
is only one ſixth as far from 8 as it ought 
to be) 8 v repeated 6 times gives F far the 
vaniſhing point of the ſide A G, and of all 
lines, whoſe originals ate to it. 8 d 
repeated 6 times from 8, gives the point D 
for the qiance or dividing ednter of A B and 
its patallels, and 8 4 repeated 6 times gives 
D tor the diſtance of B C and its parallels ; 
but as the vanifhing points of theſe lines far 
exceed the bounds of our plate, we have re- 
coarſe to prob. 6. page 114 and 145. B may 
now be aſſumed for the neareſt comer of the 


bafe, and B P taken equal to the height of 


the neareſt eorber. How all the reſt is per- 
formed, the figure. will ſhew. But it may 
be proper to ſay, that the repreſ of the 
baſe AB CD F G is firſt found by drawing 
the ſides to tend to their vaniſhing points, 
and cutting them by the diagonals which tend 


to the ſame vaniſhing points, becaule the di- 


agonals of a hexagon are parallel to its ſides. 
The ſituation of the door aud window on 
the ſides A B and B C are found . by their 
proper diſtanoe points or dividing. centers D 
and D. But we muſt proceed in another 
manner to divide A G, becauſe its true di- 
|  . viding 
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viding center falls beyond the bounds of the 
picture, for which reaſon we make uſe of 
problem 7. page 123. viz. from any point as 
D in the horizontal line H L, we draw lines 
through A and G cutting the ſcale line in W 
and Y Through W we draw any line W X' 
at pleaſure, and make it equal to the true 
length of the fide A G, and on this line the 
breadth and ſituation of the window is laid. 
Lay a ruler by the points X and Y, and draw- 
lines through the diviſions on W X parallel 
to XY, and cutting W ſimilar to it, (Vid? 
E 6. 10.) then a ruler laid by D and the ſe- 
veral diviſions on W gives the ſituation and 
width of the window on A G, from whence 
its whole repreſentation is found. The cor- 
niſh is found in the ſame manner as in fig. 
44. As the door in this and the laſt example 
was arched, the reader may be ſuppoſed ig- 
norant of the manner by which its — 
tion is found, till he is maſter of tw? two 
next problems. 


PROBLEM VIE. 


LXXXV. The entering and vaniſhing fon . 
E N and HL (fig. 50.) of any. original plane 
being given. At any point C, in that plane, as 
a center, to draw the repreſentation Ha circle 
ſituated in a plane parallel to the 8 and 
e e ae 45 E F. ö 


By 


| f 287. 


By F 65 or 68 at the given point C, put 
the repreſentation C B of a line parallel to the 
picture, and equal to the given radius EF. 

2d, At the given point C with the radius, 
B C, deſcribe a circle, BDI K, Which will 
be the repreſentation of the cirele propoſed. 
DEMONSTRATION... 

For ſince the original circle was ſuppoſed 
parallel to the picture, the repreſentations of 
all its radii will be equal to each other by 
$ 29, and muſt paſs through C, which is the 
repreſentation of the center of the original 
circle (by the ſuppoſition) ; but C B, by con- 
ſtruction, is the repreſentation of one radius 5 
wherefore the radii of the circle BDI K are 
the repreſentations of the radii of the original 
circle propoſed; and the circle itſelf muſt he 
the repreſentation of that original circle. Q. 


Er 
LXXXVI. De entering Eine (E N, fig. 52) 
and the vaniſhing line VL, with its center (8) 
and diſtance (81) of any original plane being 
given; at any point (C) given @s' a' center, to 
draw the, repreſentation of any original circle, 
(ituated in that original plane) whoſe radius is 
of a known magnitude. | gil s. gel 
There are many ways to ſolve this problem 
but the moſt general and expeditious I appre- 
hend to be the following. 


- 


5 | 
a | 
1ſt 6 3 


i 
iſt. At the point C (/ problem 10 put 
CD parallel to the enteribs line and 2 


to the radius of the circle propoſed, alſo 
draw C 1 perpendicular to C D; and deſeribe 


the quadrant C 1D. 

2d. Through any points b, d, e, &c. taken 
at pleaſure in the radius CD, draw lines parallel 
toC 1, cutting the perephery of the quadrant 
in the points, 2, 3, 4, &c. alſo through the 
ſame points draw lines Cen, bo, d p, eq, 
&c. to the center 8 of the vatiſhing line ; then 
a ruler laid by the place of the eye (I,) and 
the points 1, 2, 3, 4, &c. gives the points 
n, o, p, q, &c. through which points, draw 
a curve, which will be the ntation of 
one quadrant of the circle propoſed, from 
whence the other 4 may be eaſily determined 
thus. Produce C D to F, making CF 
equal to C D and lay the ſame diviſions be- 
tween C and F as were before laid between 
C and D. Through theſe diviſions draw the 
lines b 8, dS, e S and F 8, and let theſe be 
eroſſed by lines drawn through n, 2215 Qs 
parallel to the entering line, which will give 
the points through which the curve of the 
quadrant marked IV muſt paſs. Lay a ruler 
by the points n, o, p, q in the quadrant firſt 
found, and the center C, and its interſection 
with the lines b 8, d 8, &c. gives the points 


to form the curve of quadrant II. from 


which the quadrant marked III is determined 
as the figure ſhews by inſpection. 1 . 
. 5 7 


- 
; 4 
— — n 1 PEP, 


„ 
By the laſt problem it appears that C 10 
is x repreſentation of a quadrant parallel 
to the pictute and having the ſame-eenteriand 
radius with the circle to be repreſented, and 
C 1 is the repre/ontation of a radius and ba 
d 3, e &c, of chords pe icular to the 
radius CD. But Cn is alſo the'eepreſents- 
tion of a radius, and bo, dp, eq, &. of chords 
perpendicular to the ſame radius C D, and 
* the ne ints, 11 | d . 
0 2 repreſented equal to C 1, bo 
tobg, d p pak to d 3, &c. but it Ge 
from prob. 4, Cor. 3. 2 that C n is 
equal in repreſentation to C1 b to b 2; 
d p to di and D E to D h, &c. wherefore 
D qp one is the perſpective repreſentation 


8 ual to that repteſented 
191 bidde reflection on die dente of 
lines drawn in a circle parallel and perpen- 
dicular to each other, will fully ſhew the rea- 
ſon of the method laid down for finding the 
other three quadrants; for which reaſon a eir- 
cle is drawn in the upper part of the plate, 
and croffed with the lines made uſe of to de- 
termine its repreſentation. '  * 85 
la this example 16 points are found to de- 
termine the path of the eſxpfir which repre- 
ſents the propoſed” circle, which is amply 
ſufficient for moſt purpoſes ; but if 'greater, 
exactneſs ſhould be thought ne . 
another Tine drawn in the quadrant C 1 D 
would have given 20 points. For every line 
| RE ſo 
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ſo drawn gives 4 points: but in mat c 
a much fewer. number of points wilh by" 
found ſufficient to determine the ſhape af! tha 
ellipſes, And if it is to repreſent the, baſe; 
a ſmall column the ollipſis may be eters 
mined - by the circumſcribing .»ſquarg.' 
NG H alone, SW 77 4 2 al 5 
| | Ss 6. BERITSS 10 matt 
 _EXAMPLE XI. tl 1 


Fig. 48 is the repreſe tation. of three ay] 

ders; the centers E PE of whoſe b epi 
ſuppoſed to be ſituated in a line paralieh 

the picture, and equally diſtant fram; e 
other. H L is the horizontal line, S its cen" 
ter, and 8 I is made equal to one. third a 
its diſtance, becauſe we have nat. om ta 
down the whole; for which reaſon the radi 
BC, and the chord DG (which as, the radius 


is ſmall, are ſufticient to determine the repres 
ſentation of the circle) are divided inte | 


equal parts, and lines drawn through l 79 
II give the points b and d; (Viae & B, pag 
110.) The remainder of the repre/entation 
the baſe is found as the laſt problem dice 
The repreſentation of the baſe of that oylindel 
(marked III) which is moſt remote from, 
center $ of the borizontal line being, found 
the other baſes are eaſily determined, from, 
as the figure ſufficiently ſhews. .; Through, 
centers C, C and C, lines drawn pexpendicll 
lar to the horizontal line, repreſenting, 
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and perpendicular to 


| t m3: 
axis. of the cylinders, which (by. prob. 2. | 
| $68) are made equal in repr 0 the 
height of the cylinders. AIG paratiel to 
| theſe axes, lines are drawn touching. the 
f which repreſent the baſes.; theſe lines 
wi the extremities of the-appare 3 
breadth of the cylinders. Laſtly, the top 
| each axis being conſideted as a center, circles 
: ie formed (by choke prod) whoſe diame- 
ters are equal to the diameters of the baſes. - 
' The reaſon why lines | to the axes, 
and touching the ell;p/es which repreſent the 
| baſe, are the extremities of the apparent 
breadth. of the cylinders, will ſoon appear if 
(by. 50.) we ſuppoſe I, to be the eye of a 
pectator viewing a cylinder, and two planes 
ABIF and CPI F to paſs through the eye 
I, and to touch the cylinder, in the lines AB 
rand CD, theſe lines, by the nature of the 
cylinder, muſt be parallel to the axis XV; 
and becauſe, in the preſent caſe, we. 't - 
the axis X Y to . wr i 9g, 


a'd al ed Mr 
AB and CD, (and which bound the greateſt 
apparent breadth of the cylinder) muſt. be 
arallel to x y, which is the repreſentation of 

v. (by 5 53.) Au is ik that 
the ſections A K and D F of the planes 
ABI F and C DIF, wich the ground, touch 
the baſe B D G H of the cylinder in the 
points B and D, perſdeFirve re- 


K 82 2 
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pFe/mtation of theſe lines B F and 
tauch 'the repreſentation b d h g of 
bat the reprefertati F: muſt li 
lite 2b produced; for A B and 
fitusted in the. fame” vi, plane A 5155 
Paffing -throagh the eye: their repteſentation 
mit lie in the line a b, which is the faction 


of that plane with the picture, 16.) 
wherefore a b, the repreſentation | ee 
pits. b d g hich 


rent Bxtremity of Bikes linder is 
ook and touches the ell 

is the ropryſentation of the baſe BD GH of 
the orrgmgl cylinder. The fame may be de- 
monſtrated of c d, which is the — — 
of the other ute ene of the wept 


EXAMPLE XII. 


In bee 53. there i is repreſented 2 [na 
equidiſtant columns fituated in a line parallel 
to the picture; the of which, together 
with the poſitions the eye I., bw the oy 
ture PP, are hid down in fig. 32 
Draw- eg 
Horizontal tie, or its 
centet, and draw the perde ef cer IC 
to 1 C — 5 323 che the point 60 50 
| the place of the eye. 
* fig. 32, it appears that the center (m) 
the neareſt column (G) is ſituated in the 
1 through the eye perpendicular 
P PL vharefote the line ig 


885 
to due ple 


1 433 1 

üg. 55,) i8 the repreſentation of the axis of 

the FEA colimnz(;.' ils vil 5% 210d 263 
At ſuchiã diſtanee below the Ius Aue 

as I woutd have the tops of the: baſes of tht - 
_ below the eye; = {dw the line EN 

53-) which is the catering line of a plane 

in through the tops of the baſes parallel 
to the: ground. At any point 28 C in- this 
line (E MY ]-draw c an! perfendicvl9: 10 05 
and e ; to Cm iv fig. N 
and m cutting e C in p. 79 3. 
Prob. 4.) Then the Ine p ꝗ dran thron 
p parallel ta the horizondal. line, will repre. 

ſent the orggizul lin which paſſes 'thrq' this 
centers of — tops of the baſes of the calumns : 
but pq cut I C in ai wherefbte a, is the re- 
preſentation of the center ol the: top; of the 
baſe of the ſitſt column ? | ung 11 1 

From the point (b) Abe, the entptiüg dine 
EN cuts the perpendicular 1 C, I lay 2+ 
the true radius of the bottom of "thecoliidinay | 
and b 2 =:che diſtance which the centers of 
the columns are from each other: than dtaw . 
ing lines from the points 1 and 4 to S. they 
cut p q in the points d and a2. 

a d is the repreſentatio of the der weites 
of the firſt colts (Yideprob. i. 5 66.) p 
towhich, I dra the ſeveral — 

s of the: baſe, according to the meaſures 
aligned bythe ä on cach fide the 

K 3 0 | [1147 ae 
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9 * theſe . I uſe the Teſean order, becauſe 
its members are more ſimple and large than any other, 


1 4 1 


axis I C. And from the center C, I hy on 
the horizontal line the diſtance Ci CT the 
diſtance of the re oe The repreſentation .of 
the baſe” of the firſt column e _ 
be compleated. thus 3 4 

The torus being the laigeſt Seeler mem- 
ber, 1 find. its repreſentation firſt, 
the) extremities t and r of its diameter: I 
draw:t C ang r C, hich are the perpendicu- 


lar ſides of its cireumſeribing ſquare : then 


through r (which is that n of the 
diameter neareſt to i) I draw r ĩ cu dieß IC 


in o. A line drawn through o, parallel to 


HL, will be a paralicl fide of a ſquare cir- 


\ 


cumſcribing the torus. If theſe three points 
t or, aſſiſted by the ſides of the circum- 
ſeribing ſquare are deemed inſufficient to de. 
termine the repreſentation ; - more may be 
found at pleaſure by prob. 9. & 86. and in- 
deed it will be neceſſary to determine this 
with ſome accuracy, becauſe the curve which 
repreſents: the extreme rim of the torus will 


much aſſiſt us in forming the N n ff | 


mouldings of the baſe. 


The extremities of the þ e of the baſe 


form. two points, through which the curve 
repreſenting each particular moulding muft 
— and a third point will be obtained by 


aying a ruler by i, and the extremity of any 
moulding whoſe repreſentation is wanted; 


which will cut I C in the third point ſought. 
Thus d and n are two points, through which 


the, 


— — nnn | AIP Y i iy 2 
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the cu, repreſenting ſhe, top, of the baſe 
; and a ruler laid by i and d d cuts 
; 8 (id. Cot. 2. 6 78.) 
be log. regula, curve drawn through the 
three points and n will repreſent the 
circular © Slain of the top of the date! and to 
draw this fair and even the curve t ot, found 
before, will greatly affiſt. _ The other cufve 
lines are drawn in the ſame manner. 
the perpe 1 S and 8, drawn to touch 


that l hich reprefents the bottom of 
the ſhaft td the 2 within the cincture, 
(Vide pa e repreſent the apparent 
ud 0 51 0 ſhaft of che column. 


The point 2, on the line p q q was - 
determined, and if the diſtance a 2 is repeated 
on the lige p q, the centers of the tops of ! 
the baſes will be obtamed; (Via: 6 thro 
which perpendiculars being drawn, v Wü repre 
ſent the axes of the columns, from whence 
their repreſentatibns may be determined as 
before. 

After having compleated the repreſentatich 
of the firſt column; ſeveral abbreviations will - 
ſpontaneouſly offer themſelves to the practi- 
tioner who 8 inch AT —_ 
has been taught in the fore pages. 
this will not be the caſe wi hi ho out 
learns a few pradtical rules by fote: he, like 
the 1 in 4 Fee. hip 5 dares not 


IN 4 e 
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is well 4 e with the ground. takes 
the ſho pleaſatiteſt. mo "1th: fre- 
quented, ' paths, gy reuches his 1 
without dig it weatiſome or tedi 


Dan (3 * £317 OQ Ni 


by Ex AM . E Xii. ls 


. 54 Exhibits another, repreſe nj of 
ame row, 25 a 12 As, Wig? reſented 
by 9. aft 0 but here in Ake of ſafe 


25 he pen to be parallel 40 a1 ne 


through the 5 of 
the 3 as P P, (fg 32) the pi 
placed in the moſt advantageous 
pp fig 32) between the eye I 
the fad Sic de F according to 00 9 5 
given in page 88. 
I firſt 15 any indefinite line, HL (ﬆ% 
* for the horizontal line, in which I aſſume 
1 point S for its center and draw a petpen· 
dicular S I, equal to 8 I. in fig. 32; then is, 
the point 1 (fig. 54) the place of the oye. 
(Vice S 23. page: 14)- 
1 next lay, on tha Ee h ine, (lt) 
from its oil) 5 SV, 78 to 8 V in 
2; then is the vani ng 
Xx all lines, Me, . groun: ad 15 
pendicul 75 the row of colts. lo, 
through, iy is. frown herpes cu 7 IV. 
and cutting e va⸗ 
niſting point 'of lines” 71 to the d 
and to the ground. Vid 5 25, page 16). 
I next lay the Altan! Iy of . vaniſhing 
point 


1 | 
pom v, n to d of the berjgontal Ie, 
and ce diſtance (I V ef the'vaaiſhing point: = 

v, from V'to'D/ (i Cor. 2. 78). Al, 
at 1, Tale "ſquare (Cen the 
Jie} IV and I (g d draw 
its "diagonals: produce that which! | 
through4b&-&yi 
thet will' B bb the varſhing point of one di- 
gonal Of ul ſquares Whoſe fides tend to che 
vaniſhing points v and V. Atte through I. 
I da A= 18 parallel to the otter dia-. 
poyal of the i( ory bat. penny Fes 
cue HE within - the bounds — 5 
cannot obtain the vaniſhing poin wy —— 
gonal. To temedy have 
reeburſe to the canfideration uſed! in page 
122. Through points m and n, 
the line 11 m, F ee ted two indefinite lines 
parallel to each other and cutting the hori- 
z0ntal line in k and * (theſe lies ſhould be 
draevn as für apart as poſſible, and in ſuch u 
part of the paper as not t6 igtetfere with, or 
2 the 75 ts of the work) „Ile 
the diſtance,” n —— —— 5 
it on that ae I, as b den as 'I Jud vg 
new M's ogg __ r 4 this: - 
EXA 

points go mehr ). * 

paſſes and lay it in Eke manner da k m. 

I then divide cach of theſe diſtances,” on k m 
and n. l into the ſame number of equal parts, 


(in (lis: example T/ alis 1 01 = | 
| uf 


Mit h cats HI ia Bj 


downwards, in the *_ 
take k m in my c- 
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our joqualipeee) aA geber abheben 
as the figure ſnews: Then it is evidett, ſram 
page 122, that any line drawn through two 
correſponding diviſions will tend to the va 
niſhing point, of that diagonal / of the ſquare, 
Q, — is parallel. io I m. We are now 
ſufficiently — with all the points ne- 
. ceſſary to determine the perſpective repreſen», 
tation required; the manger; of doing. which 
I ſhall now deſeribe. oF 11 n e 
kſt. On reviewing fg. 33, „1 I abſery e that 
the, center, (m) of the Wer 
continuation of the line I. V,, which anſwers 
to I Vin fig-: 363 conſequently a petpeudi- 
cular to HI. (f5g- S4) U drawn through. V. 

will be the eee wk, the 
axis of the iſt column. | 
I next draw E, N parallel 00 HL. and at- 
— cus diſtance below it as in the laſti ex- 
ample; which I aſſume as the entering line 
of a plane Bel es an "the * 4hs, 
baſes, parallel to e com, any. 
point, c, in this tvs 4 ay.c b,equal, 
to Vm. in fig. za, then I 1 — Ve, and b 
D, cutting Ve in P. (Vide $ .78.). Then a 
line, pq. drawn through p, — to H L, 

vill repreſent an original, line parallel to Ne 
picture, and paſſing through the enter of 
the top of the baſe of the firſt a ng 
and hace this line cuts the repreſentation, (V - 
E of the axis of the firſt column in a, that 
point, (a) is the repteſentation of the center 

of the top of the baſe of the firſt column. R 
. A ; 
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à d and a 2 are obtained exactly are in the; 
laſt example, (Fat page 133:) tate a 2 
my and repeat it on the- line pi. 
cut it in the points 3, 4 and 5. Then 
draw: the viſual, 2 v And croſs it. hy laying: a4 
ruler by d and the points a, 3. U, 5, ah§jẽ x 
this means Lobtain the points II HI, IVaAd 
V. which ate che centers of e tops of t 
baſes of the colimns; 04 as Thy (He i 

Eſteeming a danke dies of the lowee? | 


t of the calumnꝭ I derw za profile of a. Ne 


uſean baſe exactly as in ithe/laſt 
Then find the tepreſentation of the o 
ward rim of the torus by thei fame theaas'us: 
directed 1345 that is, through t dv 
draw (t S and t S) the perpendicular: des . 
the tircumſcribing: ſquare: Alo draw id 
line, o 8, . the: center S of the ori- 
zontal line, and the centen of 'theoprofile to 
the torus; A ruler then by ru i cuts tis 
line, o S, in o Through draw 4 line pa- 
rallel to E N, which wi bela parallel ſide: of 
the cincumſeribidg ſquare. Then draw ate- 
gular curye through the Aer pointb t, o, T3403 
more may be found if theſe ate 'deemed/In+v 
ſufficient. ¶ Vid page 13%.) The other gre 
cular moulding ate done in the ſame manner. 

In order to explain the better howto de- 
termine the repteſentation of the Ie : 
which, is ſquare; I have drawn the cent | 
file (which was before ſuppoſeddettrmir in 


its 8 place) in the: upper part of the 
plat. 
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plate, that it may not 'interfere with any 
other part of the work: this forms tie 


rectangle W X yz. Though ſ, the center pf 
that face which is viſible (which in this in- 
Nance being above the horizontal line, is che 
lower face); I draw two lines, 12 and 34 10 
V and v I lay a tuler by d and y, and eut 
point d, and 2 cuts the ſaid line 34, in 
the pbint 43 through theſe points, 3 ahd 
4, L draw lines, 35 and 46 tending to V. 
IL. then lay iny ruler by f and B, and it 
cuts - the: lines 35 and 46 in the points 
and: & through which points, 5 and 6, I 
dra lines tending to v, and ſo eompleat the 
repreſentation of the ſquare face of the 
plinth.” It would. be needleſs to ſay how 
the repreſentation of the remainder. of the 
plinth is determined, or how to determmne 
the repreſentation of the other columns,” af. 
ter having ſo minutely deſcribed the teptes | 
ſentation of the firſt, GG 

In finding all theſe repreſentations I only 
make uſe of the two vaniſhing points, V and 
v, the two dividing centers, d and i, and the 
diagonal point, B; it therefore appeats, 'that 


there is no occaſion for the dividing center; D, 
or to draw any lines tending to the retnote 
diagonal point beyond the plate. {Vide page 
135% But certain caſes may happen (part 
cularly in the more ornamental ordets which 
have many concentric ſquare mouldings) 

| where 


1 } 


Where lines tending to both 
points, will ſave much trouble, 


tat is own ona En now * 
this art, will teach him = 
— EIS than can be Cn 


trom books; nothing being more bra. * 
Mr. Pope's. obſervation, | — 


Good ſenſe; which only is the gift 6 Heal n, 
And tho 5 . (OY 7 we the ſeven, 


A digreſion concerning the c curve DIP! by the 
Protein repre rg of an. original cin: 
= ORE in a plane olg to the picture 
wit cimen of the profaund mathema- 
tical and 4 — lnowulædge 1 . ert 
CAL NTA Pg 


In the precedin pages bene foveral times 
uſed the word E/lip/is,. to exp preſs the 1 F 
ſentation of a circle, for whh, me ps, K. . 
may incur the ſame 14455 from the authors 
of the Critical Review, which they beſtowed 
on Mr. Ware, in the year $756. In their 
critique of tha ud aro s tranſlation of 


ants art . rn they telt u, - 
4. . 4 His 
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* Hig — ellipfis for the repreſentation. 
* of x circle is ———— 
* ef mathematical and optical knowledge. 
ln regard to the regular elipſis for the 
. repreſentation of a eirele; it appears from 
* the very nature of perſpective, that the 
* fore part of a circle will appear more round 
*- than the back part, which being farther 
* removed from the eye, cannot appear to 
% have the ſame degree of curvature; and 
* conſequently the whole. figure, if drawn, 
« muſt be very far from having the form of 
* ſuch an ellipſis as is to be made by a tranf- 
« verſe and conjugate diameter.” Vide Crit. 
Rev. for July 1756, page-.509;. 
Now I muſt beg thefe able criticks to re- 
collect (for nobody can ſuppoſe any miſtake 
of theirs'to proceed from ignorance) that the 
rays which come to a ſpectator's eye, from 
every point in the circumference of a. circle 
which it views, form a cone: and fince the 
ſection of theſe ravs by the plane of the 
picture, is the perſpetiive repreſentatron of that 
circle. {Vide page 2.) It follows, that the 
perſpeftive repteſentation of a circle on a 
plane, muſt always be one of the conic-ſec- 
tions. If they read over the definitions. 
which Apollonius Pergaus, * and after him all 
the writers on the conic- ſections have * 


„ 40 . * 1117 
5 » 
1 £ . wy - 
— — — di ara > 4 _ ——— 


's Vide Dr. Halley's edition of Apollonius, fol. Oxon 
1710; page 13, &c. 
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of the PARABOL A, HyrzRBOLa & Eirears 
(except. Deſcartes and fore other writers 
on curves in general, who define them by their 
properties, when deſeribed on à plane) and if 
they can conceive themſelves ſituated near the 

glass: door of 2 circular building, as. a ſums» 
— &c. then I think it will occur to 
them, that the circular boundaries of the 
eres. wer yr ner much of them 'as are | 
vifible) _ be | 


. — advanced in ber 
(ſo that the eye may be in the cireumſer 
of the building) the viſible parts of the 

— 
two wi me yper- 
bolæ, if they conceive - their eye advanced 
within the building and nearer the glaſs. 


KH 
they — this, I would adviſe 


them to aid their — — 
mer evening, tot new round building near 
Cold-Bath-F ielde, - called the Pantheon; or, 
if more convenient, to Ranelagh; where, 
when they have conſidered the above phæno- 
mena, I und have Dr and en- 
37117 . 19 15 1 er 


A "LI 33 Ty ww_ —_ | WY > 2 


„ Except in one ak caſe * which is, 
when the cone, farmed by the rays, . which enter the ge 
from; the ſaid circular boundaries, is cut by the door in 
a poſition-ſub-contrary to its ba in which caſe the te- 
eſentation will! be circular. ' Vide GPCR Pergei 


ib. 1. prop. 5. 


Ia 

deuvour ts enter a little into the urbaity and 
d humour of the company, wich per- 
aps, will unbend their auſterity, and ſend 


chem home in 2 temper of mind leſs liable to 
ſubſect them to con for cenſures eicher 


00 harſh, or totally weed, = in che fra 
i gerinnt ns 56, 6-1 
- iNeverthelefs, che reader maft be infor- 
med, that however excellent the gonic- 
ſections are in many branches of the mathe- 
\matics, we can derive from them 
to facilitate the praf#ice vor, 


a 


11 
1:1 


8 7 


repreſented” on a plane, by con- 
fitderations drawn from the conic ſections, 
may confalt Mr. Hamilton, who Has learnedly 
And copiouſly handled that ſubjet, in the 
Third Book of his Body of Pet ſpective. 
It may alſo be neceſſary ta acquaint 
uch of my readers as do not think chem- 
'felves ſo profound as the reviewers, und 
who may be miſled by the ſeeming plaufi- 
kility of the argument uſed by thoſe learned 


2 criticks 


BE 
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eriticks, (* that the fore part of & circle 
*© muſt an more rothd thai the back 
part“) that the curve ABC (üg. 21. 
page 59.) which is a juſt pęnſpeckive repre- 
ſentation of a circle, is an , elljpſes ; whereof 
AB is the tranfoerſe or longeft axis; C D 
is the ſhorteſt or conjugate axis ; the points, 
F and F are the foci; and c, is the cen- 
ter. Alſo the curye, D nf f, (fig. 52) 
which is the repreſentation of à circle, as 
found by problem 9; is likewiſe a regular 
ellipſis; of which a B and MN are the tran 
verſe and conjugate diameters ; C is the center, 
and F and Þ a the 4, 8 is certain 
that in bo elſe examples the point C, 
which is the repre/entation of the — 
the original circle, does not coincide with the 
center of the ellipſis; and therefore the line 
8, 9, in fig, 21, or the line D F, in fig. 52, 
which are the repreſentations of a diameter of 
the original circle, is not a diameter of the el- 
lipſis which repreſents that circle ; conſe- 
quently the ſegment 8 Ag (of the ellipſis, fig. 
21.) or the ſegment, D Ff (of the ellipſis, 
fig. 51.) which are the repreſentations of th - 
moſt remote original ſemi- circles, are leſs than 
the ſegment 8 B g (of the elliplls fig. 21.) or 
the ſegment, D n F (of the ellipſis, fig. 51.) 
which are the repreſentations of the original 
ſemi-circles, neareſt the picture; and this is 
what I apprehend has led our criticks into 
their too confident affertion. 

| L A a> 
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A digreſſion concerning the repreſentation of 4 


row of equi-diſtant cylenders. 


If we inſpect the repreſentation of the 3 
cylenders (fig. 48.) we ſhall perceive that the 
repreſentation of the cylender marked III is 
wider than that marked II, and this is again 
wider than that marked I, and if the number 
of theſe cylinders was increaſed the perſpec- 
tive repre/entations of thoſe near the center of 
. the picture would be leſs than of thoſe more 
remote.—lt is very ſtrange that diſpute ſhould 
find entrance in a ſubject which may be 
brought to the teſt of Geometrical reaſoning, 
and the truth or falſhood of every aſſertion 


incontrovertibly decided. Yet we are told 


by a gentleman, whoſe writings on this ſub- 
jet, together with his patronage by the 
great, intitle him to ſome attention, that this 
manner of. repreſenting a row of cylenders 
* which has long ſubſiſted, though he ap- 
„ prehends, founded upon erroneous princi- 
& ples, has occaſioned much controverſy among 
* painters, mathematicians and other ingenious 
e men.” If theſe ingenious men were of. the 
ſame opinion with this ingenious writer, I 
wonder not that the mathematicians diſſented 
from them; but I wonder they ſhould diſ- 
pute much about it, becauſe they might 
be certain their opponents were ignorant of 
thoſe few geometrical præcognitæ which alone 
could render them capable of conviction : 
nor do I now undertake to conſider this gen- 

8 tleman's 
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tleman's arguments with any hope or defire 
of leſſening their rectitude in his opinion, but 
purely to hinder the learner from conceiving 
any imperfection in this art; which being e- 
ſtabliſhed on geometrical reaſoning, will never 
require the ſenſe of ſeeing (which our author 
calls the moſt infallible guide on this occaſion) 
to correct it, but only to applaud and admire 
its agreement with nature.—I ſhould be very 
glad to avoid perſonality if it were poſſible, 
but notwithſtanding, this gentleman tells us 
« his opinion it neither new nor ſingular,” I 
cannot conſider it as very old or general; be- 
cauſe I never ſaw any book printed before his 
wherein any ſuch diſputes or opinion are men- 
tioned : and indeed the whole would be un- 
worthy of notice were it not that the reputa- 
tion of this gentleman (which excepting in 
this inſtance is not wholly undeſerved) may 
give a ſanction to errors tending to leſſen the 
utility of perſpective, which if it required 
correction by the dictates of fancy (which 
every man has a right to conſider as the re- 
ſult of his own ob/ervation and experience it 
would be a vague and uncertain art, ſcarcely 
worth ſtudying. |, f 

In order to avoid any miſrepreſentation, 1 
ſhall ſet down the gentleman's own words, 
and placing my remarks oppoſite to them, 
leave my reader to adopt that opinion 
which ſhall appear to him beſt ſupported 
by reaſon and evidence. 


L 2 7: 
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His words are, 

« Suppoſe it was 
* required to draw 
* the repreſentation 
of a range of co- 
“ Jumns parallel to 
te the 
picture; if they are 
* drawn according to 
© the ſtrict Rules of 
% Perſpettive, then 
that column which 
* 1s in the center of 
the picture will be 
b the leaſt, and con- 


* fequently, thoſe on 


* each fide of it will 
& he larger and larger 
Y comtnyatly the 1 
* ther they are re- 
© moved from the 
* center of the pic- 
* ture; But to ex- 
© plain this more ful- 
*ly, let KL MN, 
* (Vide fig. 32.) be a 
„plane which paſtes 
* through the eye pa- 
** rallel to the ground, 
„ then will PP be 
* the horizontal line, 
* and c the center of 

te the 


plane of the 


Dr. Brook Taylor in bie 
Book printed 1719, page 


1, ſays, 
To have a compleat 
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and clear notion of the 


principles of this art, let 
the reader conſider that 
a picture drawn in the 


utmoſt degree of perfec 
tion, and 3 "7% 


* poſition, ought 
o to appear to the ſpec- 
tator that he ſhall not 
be able to diſtinguiſh 
what is there repreſented 
from the original objects 
actually placed where 
they are repreſented to 
be. In order to produce 
this effect, it is neceſſa- 
ry that the rays of light 
ought to come from the 
ſeveral parts of the pie - 
ture to the ſpectator 
eye, with all the ſame 


circumſtances of ditec- 


tion, ſtrength of light 
and ſhadow, and colour, 
as they would do from 
the correſponding parts 
of the real objects ſeen 
in their proper places. — 


Wherefore in the de- 


1 the ar 
low! ions in 
this — * muſt al- 
ways have recourſe to 
this General Foundation, 
by ſhewing that the 
of light will come in 
the ſame directions from 
4 the 
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* the picture, let A B 
« and gh be fue 
columns cut by this 
« plane, then let lines 
«© be drawn from the 
« extremities of theſe 
circles to the eye 
(I) and the ſections 
ab and cd, with 
© the picture PP are 
« the  projettions of 
&« thoſe circles upon it; 
% and by meaſuring 
e theſe ſentati- 
« ons we fhall find 
e that c d is much 
* longer than a b.— 
from whence we 
* ſee that the farther 
* any column is re- 
moved from the 
* center of the pic- 
* ture, the larger will 
be its repreſentati- 
* on, Now the queſ- 
tion is, whether co- 
* lumns ſituated in 
* this 


* — — 


„ 1 


<« the ſeveral parts aſighl 
in the picture, as they 
« would do if they came 
& from the correſponding 
© parts of the original ob- 
« jets placed in theit 
« proper ſituations.” 


Now I ſuppoſe it will 
not be denied that the rays 
which proceed from the 
projections a b and cd are 
the very ſame as p 
from the original circles G 
and H to the eye, (I 
and therefore they mu 
efiter the eye in all the 
ſame circumſtances of di- 
rection, as thoſe rays which 
come from the original cir- 
cles, G and H; conſe- 

if a b and cd are 


not the true Ive re- 
preſentations of the circles 
G „it follows, that 


Dr. Taylot's GENERAL 
FounDATION is erroneous, 
and the whole of his rea- 
ſoning and concluſions 
built upon it, muſt be 
falſe. | 
Wherefore the ſum and 
fubſtance of what this gen- 
tleman ſeems going abou 
is to prove that Dr. Broo 
Taytor's 


Wy Wy tad. ” WY * ah 


I have varied my ſcheme a little from his, havi put 


a range of five columns extending from the center of the, 
picture one way only, being more expreliive of what 

ſhall want to point out hereafter. But this can oc« 
calion no difference, as the firſt column and that which 
1 moſt remote will give a juſt idea of what be is laying. 
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« this manner are to 
ebe thus repreſented 
* on the picture or 
% not.” 


« The definition 
*© we have given of 
the word perſpec- 
c tive is this, Viz. 70 
& draw the repreſenta- 
„ tron of objects as they 
e appear to the eye. 
And we have avoid- 
« ed the more general 
« definition, viz. of 
“% drawing the repre- 
« ſentation of objects 
« by the Rules of 
„ Geometry, &c. as 


e the former appear- 


« ed more-ſignificant 
« of 


Taylor's principles of per- 
ſpective, on which he has 
beſtowed ſuch encomiums, 
and whoſe truth he has la- 
boured to eſtabliſh both by 
his ingenious ſchemes and 
argumentations, are, ne- 
vertheleſs, void of truth, 
and that he has only been 


amuſing his readers with 


a falſe light which he is 
now going to extinguiſh, 
and leave them in the ſame 
darkneſs in which he found 
them, 

The only want of cor- 
rectneſs obſervable in Dr. 
Brook Taylor is in the 
Title page, and the firſt 
definition of his book print- 
ed in 1715. His Title 
page is LIN EARA PER 
© SPECTIVE : or Aa new 
«© method of repreſenting 
& juſtly, all manner of 
objects as they appear to 
& the eye, in all fituati- 
« ons.” And when he 
defines Perſpective, in his 
firſt definition, he ſays, 
„ PerſpeCtive is the art of 
„drawing on a plane the 
«© appearances of any figures 
« by the rules of geome- 
ec t * 0 
The Doctor's Title page 
and definition put together 
amount to this, viz. 
Perſpective is the art of re- 
preſenting objects as they 
appear to the cye, by the 
rules of geometry. = 

is 
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te of what we intend- 
*ed to expreſs by 
e the Term Perſpec- 


© tive.” 


this definition, although 

from a good one, is not 
at all mended by what this 
gentleman adopts. His only 
objection lies againſt the 
rules of geometry, and he re- 
tains the impropriety that 
perſpective is the art of 
drawing the repreſentati- 
ons of objects as they ap- 


pear to the eye, which I ſhall 


endeayour to ſhew is not 
the buſineſs of perſpective. 

It muſt be remembered 
that the apparent length of 
a line does not depend on its 
real length, but on the 
angle which it ſubtends at 
the eye: in proportion to 
which its appearance (Vide 
page 78 and 79) will occupy . 
a greater or leſs ſpace on 
the retina, ( Thus becauſe 
the line A B, fig. 30. ſub- 
tends a larger angle, AP B, 
at the eye than the line 
E F does; its appearance 
(a b) occupies a ſpace on 
the retina larger than e f, 
which is the appearatice of 
EF). 

Whetefore all lines that 
are ſeen under the ſame, 


or under equal angles, ap- 


pear equal altho' ever ſo dif- 
ferent in length and poſi- 
tion. Thus it is evident 
that c d (fig. 32.) appears 
equal to g h, although it 
is much larger and ſitua- 
ted nearer to the eye, (at 
I) becauſe the angle d I e, 
which it forms at the eye 
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is the ſame as the angle 
N Tg, which the line g h 
forms at the eye. | 
It will be no difficult 
matter now to prove that 
the width of the column 
G (fig. 32.) is ſeen under 
a larger angle (AIB) than 
the width of the columa 
H, which is ſeen under the 
angle gIh orcId, For 
from centers m and n, 
ef the circles G and H 
fig. 32.) draw m A, m 
z and ng, nh; which will 
be perpendicular to the 
— 4 1A, IB, I 
and Ih, (by E. 3 18.5 
alſo I n, is longer than 
E m, (by E. 1. 32, Cor. 
and E. 1. 19) where- 
ore g I, and h I are 
longer than IA and IB. 
On theſe * _ the 
points g and h, 1 
7 1 ke 
then in the right an- 
gled triangles I m A and 
ign ſince two ſides Im 
and m A and the included 
right angle in the one (I 
m A) are equal to two 
fides ig and gn and the 
included right angle in the 
other (ig n) it follows (by 
E. 1. 4.) that the angle gin 
= Alm: in the ſame man- 
ner it may be proved that 
the angle h k n is E mIB. 
But the angle gin, is 
greater than g In (by E. 1 
16.) alſo the ang 9 
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is greater than h In, 
whence their ſum gin 
hkn (= AIB) is 

ter than In+hlefug 
Ihorcld) 

Since then the circle H 
is ſeen under a leſs an 
than the circle G; if ob- 
jects are to be repreſented 
as they appear to the eye, the 
circle H ought to be repre- 
ſented by a leſs line than 
the circle G is 
ſented by : that is, cd, 
which is the repreſentation 

| of H, ought to be leſs than 
| a b which is the repreſenta- 
tion of G: but e d is much 
longer than a b, yet its 
—_— occupies the 
ame ſpace on the retina of 
an eye — 2 as the 
earance the - 
= circle H does ; — 
fore if in conformity to 
this rule of . repreſenting | 
objets as they appear ts | 
the eye,” we make cd lefs 
than ab its ap ce 
will not occupy the ſame 
ſpace on the retina of the 
eye at I, which the origi- 
nal circle H, does; conſe- 
quently, when objects are 
repreſented on a plane (P 
P) as they appear to the eye, 
(at I) ſuch a repreſentation 
will not aff : * 
arance as the origi 
ects themſelves. af 

It is the buſineſs of per- 

ſpective to deceive * 
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and this can never be done 
ſo well as when the pictur⸗ 
formed on the retina (Vide 
page 78 and 79.) by view- 
ing the repreſentation, is 
the ſame as the picture form- 
ed on the retina by viewin 
the original objects, but this 
I have ſhewn catinot be the 
caſe if the repreſentation 
of the columns is drawn 
on the picture PP ſimilar 
to their appearance on the 
retina of the eye at I. 
Conſequently it 1s not the 
buſineſs of perſpective to 
draw the repreſentations of 
objects as they appear to the 
eye: but its bulineſs is to 
teach us to draw ſuch a re- 
preſentation of objects, on 
any plane (PP) fixed in 
any aſſigned ſituation reſ- 
pecting the eye (I) and 
the ſaid objects, as ſhall 
ſtrike the eye in the very 
ſame manner as the real 
objects themſelves do. And 
this Dr. Taylor particu- 
larly enforces as the foun- 
dation of the whole art, in 
the words I have before quo- 
ted from him (page 148) 

In his ſecond treatiſe pub- 
liſhed in 1719 he ſeems well 
convinced of the impro- 

rieties I have noticed in 
is firſt treatiſe, The title 
being, New principles 
« of. Linear PerſpeQive ; 
« or the Art of deſigning 
„% on a Plane the Reers- 
*© SENTATIONS 


a « For ſince the 
« fallacies of viſion 
are ſo many and 
« preat and fince we 
« form our common 
« judgment and eſti- 
« mate the * appear- 
« ance of objects 
from cuſtom and 
e experience and not 
« from mathematical 
* reaſoning : there- 
t fore it ſeems rea- 
© ſonable not to 
« comply with the 
« {tri& rules of ma- 
te thematical per- 
* ſpective in ſome 
particular caſes (as 


5 In 


1 


«<< gENTATIONS of all ſorta 
« of objects.“ And his. 
firſt definition is expreſſed 
in theſe words, via. Li- 
c near Perſpective is the 
<« art of deſcribing exact - 
« ly, an a plane ſurface, 
„ the REPRESENTATION 
« of any given object.“ 
In both theſe places the 
former impropriety is re- 
moved by ſubſtituting the 
word © Repreſentation.” 
inſtead of ** Appearance.” 
For the different meanings 
of theſe words, ſee page 
78 and 79, 
a Were not the falla- 
cies of viſion many and 
reat there could no 
uch arts as perſpective or 
painting whoſe only buſi- 
neſs is to deceive the 3 
which, were it infallibie, 
would never take a plane 
ſurface, however it might 
be covered with lines, and 
colours, for a variety of 
objects of which ſome 
ſeem near and others afar 
off, The fallacy of viſion. 
then ſeems to be the only 
true aſſertion in this pa- 


ragraph: and becauſe it 


is a truth, our author 
(notwithſtanding he ſup- 
ports it with 2 long quo- 
tations from Dr. Smith, 
and Mr, Locke) denies it 


himſelf in the preface to a 


more magnificent work of 
his 


11. 


« jn this before us) 
« uf to draw the 


* brefent ations of 


& objetts as they ap- 
* Fear t0 the eye.” 


2 For if the a- 
% bove columns are 
* repreſented accord- 
<< ing to the ſtrict 
4 rules of this art; 
« then the columns, 
« as they recede from 
« the center of the 
te picture, will be 
Kick and clumſy, 
„ 


his, and ſupports this fa- 
vourite opinion by tellin 
us that the — is the 
infallible gui 
b We do not eſtimate 

the appearance of objects 
« by cuſtom.” The 
pearance of objects is formed 
on the retina, wy ide page 
78 and 79) and therefore 
2 not a ſubject of eſtima- 
tion: but from the appear- 
ance of objects we judge of 
their diſtance, 4 


and poſitions 
help of cuſtom * * expe- 
rietice. 


© Since this gentleman 
is ſo defirous to have ob- 
jects repreſented as they ap- 
pear to the eye, let us en- 
quire how this row of co- 
lumns 12 to the eye 
and we ſhall find by "a6 
ing lines from hes eye, at 

I, (fig. 32.) to touch the 
circles which are the fec- 
tions of the columns b 
the plane, K LM N, 
the = intercolumnations do 
actually appear leſs and Jeſs 3 
ſo much ſo, that the co- 
lumn marked III, appears 
almoſt cloſe to that —— 
IV, and a part af the co- 


jumn H is hid by the fourth 
column (Vide fig. 533 
where the perſpective repre- 
ſentation of the lower part 
of a row of columns, is 
drawn by the fri Ma- 

themacical 
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ei their intercolumne- 
« tions will bs lefs 
and leſs, 


e and the whole 
beauty of the build - 


„ ing will be entirely 
be deboyed. 5 


lumnations will alſo appear 


thematical Rules explained 
in page 132, &c. in which 
theſe particulars reſpecting 
the appearance, of the co- 
lumns are preſerved) con- 
ſequently, if we would 
draw the repreſentation of 
the row of columns as they 
appear to an eye placed 
polite to one end of 
colonade, at a ſhort diſ- 
tance from it, the interco- 
lumnations muſt be made 
leſs and leſs till the co- 
lumns touch each other; 
and if they are ſtill continu- 
ed, the repreſentation of that 
which is nearer ſhould hide 
a part of the next which 
is more remote, 
7 — the Va is rm at 
„ (fig. 32.) the ſpectator 
wal 4 — reflect 
that he is not in a ſituation 
to judge of the equality of 
the intercolumnations, nor 
of the beauty of the build- 
ing : in order to get a bet- 


ter ſight of theſe he will 


naturally retreat farther off, 
and whilſt he is doing this, 
he will perceive the inter- 
columnations toopen them- 
ſelves, ſo that when he is 
at the diſtance of ten times 
the length of the whole 
range of columns, in the 
direction of the line I m, 
the — — 4 2 ” 
very near an equ 

width, = their *— 


very 
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very nearly equal. And if 
they are repreſented on the 
plane P according to 
what our author calls the 
firiet Mathematical Rules of 
Perſpective, the repreſenta- 
tions of their apparent 
widths will have ne difarn- 
ible difference, and the re- 
preſentations of the inter- 
columnations will meaſure 
very nearly the fame; all 
which is evident from the 
ſcheme (fig. 32.) where the 
dotted lines, which touch 
the circles (and tend to a 
point in the line I m pro- 
duced, equal to ten times 
the length of the whole 
range of columns, from the 
int m,) mark on the line 
Þ p the repreſentations of 
the widths of the columns 
and their thtercolumnati- 
ons, ' 
From theſe obſervations 
we may conclude, that 
when the eye is ſuppoſed in 
ſuch a ſituation, with reſ- 
pect to the original object 
(as in the point I, ag. 32) 
that the beauty and j 
diſpoſition of its parts can- 
not be my in ſuch fon 
the true Perſpettive e- 
entation of t — object will 
conceal that beauty and 
diſpoſition, And that this 
ſame Mathematical Perſpec- 
tive (always true and con- 
ſiſtent) reveals all the beau- 
ty, and ſhews the diſpoſi- 
tion 
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tion of the parts of 
object, if the eye is — 
ſed ſituated where they may 
be ſeen to advantage. 
But although the line 
c d (fig. 32-) appears, leſs 

than the line a b to an 
which views them from 1: 
_ the repre Nr of the 
column H (fig. 33.) appears 
leſs than the repreſentati- 
on of the column G, when 
© viewed at the diſtance I C; 
yet at any other diſtanee 
the ſaid repreſentation ap- 
pears clumſy z but this is 
not owing to the fault of 
perſpective, but to the bad 
poſition of the picture PP 
(fig. 32.) which although 
lel to the range of co- 
umns, is very oblique to 
the eye; 5 when , the 
views this of co- 
— the 2 will de 
naturally placed parallel to 
the line p p (Vide page 88) 
which on that account is 
the proper poſition for the 
picture: and if the picture 
is ſuppoſed in this poſition, 
and the repreſentation is 
drawn according to the 
. fri Mathematical Rules of 
| 1674. 5 — done in 
. 7 xam. 13. 
page 13 360 no ſuch clumſ 
neſs, as this gentleman 
complains of, will be ob- 
ſeryable ; but the column 


G, which * largeſt, 


has the largeſt repreſenta- 


- 8 
tion. ä 
The 
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© What has been 


* fid upon this ſub- 
1 ject, relates princi 
* pally to round or 
* cylindrical bodies, 
« ſuch as globes, co- 
* lJumns, or the like; 
% but as to angu- 
1 jar ones (eſpeeial- 
« ly thoſe that are 
« fquare) fince their 
apparent widths 


are perpetually in- 


* creafed the more 
® obliquely they are 
« ſeen the eye, 


« therefore, the re- 
ve preſentations ſhould 
% grow longer and 
longer in width the 
% more they are re- 
moved from the 


« picture,” . 


The frontiſpiece to this 
gentleman's work exhibits 
the abſurdities which 
be cemmitted by a perſon 
who makes a deſign wich- 
out ſome knowledge of per- 
ſpective, which is indeed a 
tacit encomium on the art 


. worthy of its contriver the 
ingenious Mr. Hogarth, 


I ſhould imagine that our 


 Quthor, in what follows, 


means a fimilar compli- 
ment to the Science of 
Geometry, by bringing to- 
gether, in this place, all 
the abſurdities which a man 
may commit who attempts 
to reaſon on a mathemati- 
cal ſubject, without ſome 
knowledge of its elements. 

] ſuppoſe by Square Ob. 
Jefts this gentleman means 
Priſms ſtanding on ſquare 
baſes, the apparent magni- 
Oy 8 do © not 

row larger arger per- 
9 ” To — 
which ſuppoſe ſu (fig. 32.) 
to be a tangent line, touch- 
ing in the point ſ, a circle 
whoſe center is I. It is 
then evident from infpec- 
tion, that the diviſions of 


this — line increaſe 
] 


continually from ſ towards 
u, and that any equal 
number of diviſions always 
ſubtends the ſame angle at 
I: thus the ſpace of the 
tangent line between 60 
and 65 ſubtends an angle 

at 


. „ 
- 
6 * * — * 
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- 
01 
51 


8 (0 07, 1 — 


at I, of ge. as well a$ the 
ſpace between £ and 8. 

F his ny 22 * 
u e ne uare . 
1 to be conrieb $ 

between the two paral- 

el lines, rtand ſu; then 
it is evident, that if the 
ſquare was . 

where to 
nt magnitude, the 
— it mm to 
occupy on the tangent line, 
2 2 to increaſe ex- 


as" the tangents in- 
ercaſe, then it would 


2 ſeen undes the 
mo 22 le) 2 iv 


2 10 12 


line 1 u, will 
——— decauſe 


the point © will appear to 


; N . 


ſo lon 


rent width of 


increaſe ; but as the 


_ . tarſgents increaſe faſter than 
this ſpace increa 25 then the 


— wid 


ve the ſame 


will * 
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to decreaſe; and continue 
wo A when it has 


b * Thus the repre- 
_. * ſentation of the 
*« ſquare, Q, (Vide 
* fig. 32) which is 
„ ſeen only in front, 
% cannot appear fo 
« long as the repre- 
„ ſentation of the 
« ſquare, R, which 
„is viewed angle- 
1 „ 
< « We ſay that the 
* apparent magnitude 
of objects that are 
* ſquare or triangular 
vill be greater when 


« viewed anglewiſe 


« than when ſeen in 
% Front.” 


t at a t diſtance, it 
ill be too ſmall for per 


. ©, ception; for although the 
. ſpace it ſeems to occupy on 


tangent line may be v 
long ; yet that — 
only be a ſmall part of 


one divifion on the tangent 
line, in which caſe the 


ent width of the priſm 
will be only a ſmall part 
of a degree, 
b In the ſcheme which the 
gentleman refers to, the 
ent magnitude of 
priſm R (Vide fig. 32) is 


in its increaſing ſlate, and 


therefore ſubtends a greater 
angle at the eye than A 
in my ſcheme (fig. 32) 

is in its decrea 


ſing fate; 


and ſubtends a leſs angle at 


the eye, which makes both 
it, and its repreſentation 
8 appear ſmaller than 


© I have ſhewn that 
ſquare priſms do not always 
appear greateſt when ſeen 
anglewife ; and triangular 
priſms whoſe baſes are equi- 
lateral will ever appear ſmal- 
le when ſeen anglewile ; 
tor the apparent breadth of a 
triangular priſm will al- 
ways be bounded by one of 
its ſides, which muſt ap- 
pear largeſt when placed 
immediately next the 1 
þ This 


— 
— 


© 
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a 4 Rut the Appa- 


t rent magni of 
columns, or any 
* other round objects 


« twill always be ü 


« ſame at the ſame 
« diſtances 

« Becauſe in the 
« firſt caſe, the dia- 
« gonal of a ſquare 
60 65 which. in tos 
« yiews meaſures its 
« apparent width) is 
larger than its ſides; 

« But in the lat- 
« ter caſe the dia- 


« meter of a circle. 


« (f which conflanthy 


* meaſures its agpa- 
« renf width) is al- 


« ways of the ſame 
CT 


tec And therefore to 


<« repreſent columns 
« larger 


be 
E. 


which is the rep 


4+ This is Jag pen * rp 
has nothing to do with a 
range of column, which 
ſurely cannot all be equally 
diſtant from the eye. 


* 


e Here a truth is advan- 
ced (tho' by no means con- 
cluſive) to prove a falſhood, 
as I have —— 161 
and 162. 


f Here a falſhood is ad- 
vanced to prove a truth. 
for the diameter of a circle 
never meaſures its appa- 
rent width. The apparent 
width of any circle (as H, 
fig 32) is meaſured by the 
angle g | h, formed by 
two tangents touching that 
circle and meeting in the 
eye; (I) but if thoſe tan- 
gents (g I and h I) touched 
the circle at the extremity 
of a diameter, they would 
perpendicular to it (by 

. 18.) and therefore 
would never meet in the 


| ones by E. 1. 28.) 
8 


his concluſion is ſume- 


| what more dogmatical than 


his other aſſertions, but e- 


aually void of truth; for I 


have before demonſtrated 
that although c d (fg. 32) 


. 


M 2 


© TS ot 
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« larger and larger 
= > they are at a 


« greater and greater 


s diſtance is, we 

„ ſume, falſe in — 
« ory, (in an optical 
« ſenſe only) 
« cannot be true in 
practice.“ | 


and 


fentation that 


the repreſentation © 


of the cirche HF,. iy larger 
than a b, which is the re- 
reſentation of the circle 
65 yer the fad e d, 

. to the eye, at ( 
than a b, and therefore 
ſuch a repreſentation cannot 
be faNe in an optical ſenſe: 
_ even HS would re- 
preſent objects as they ap- 
pear to the eye, (which this 
author ſo warmly recom- 
— then it follows 
that if any object is fo 
pokited as to hide part of 
another abject ; the repre- 
odject 


ſhould hide a part of the 
repreſentation. of the other : 
thus becauſe the fourth co- 
lumn (fig. 32) hides 4 part 
of the r H, an 
the eye at I) its repreſen- 
tation ſhould hide a — 
columm H: hieb is the 
cafe when tboſe repte- 
ſentations are dtawa by 
the rules of fri? Muhema- 
tical Perſpective, as is evi- 
dent from fig. 53 and 54 
before- mentioned; ſo that 
we may infer that this ſame 
Mathematical Perſpective is 
neither falſe in theory nor 
in practice. | 
The gentleman in his 
work now. before me con- 
tents himſelf with telling 
us that fri Mathematical 
Per ſpeftrve is falſe in theory 
prattice, and does not 
inform us of any method 
9 more 


to make the repreſen- 
tatiah of the 7 — 
nations 2 2 | 


in part by the column IV, 
it is evident, that if the 
repreſentations of rheſe c- 
lumans are drawn = wide 
from each other as 
the repreſentations of the 
cotumns G and I, . they 
will not be ; ned 15 c 
hey ape, to the eye (at 1) 
— therefore ſueh = e- 
ſentation is falſt, even hen 
meaſured by is own Rule 
of Reftitndr. 48+ 
It world be tedious both 
to myſelf and my render th 
continae the examination 
of this chaptet any further; 
_—_ —_— ſeveral * 
urdities . to an 
have vein dut. Tue 
fulneſs vw geome- 
trical clements I have pre- 
fixed to this work, which 
will net only reftrain the 
ſtudent from broaching 
. erroneous notions bim- 
ſelf, but alſo hinder him 
from being impoſed on by 
thoſe of others, 


I would 
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I would not by any means have it under - 
ſtood that all this gentleman's works are as 
exceptionable as thoſe parts I have noticed, 
on the contrary they contain better practical 
rules than I have ſeen in any book publiſhed 
before his; nor have I ſaid any thing with an 
' Intention to depreciate him, but purely to 
vindicate this art from falſe aſperſions. I 
agree with him that every little minutiæ in 
a picture need not be adjuſted by the ſtrict 
rules of this art, nor would I recommend it 
to a portrait painter to meaſure the promi- 
nences .and receſſes of the face and then 
attempt to draw its likeneſs by the rules of 
perſpective: the good ſenſe of the ſtudent 
will point out to him that when he has ad- 
Juſted the capital parts of his pjece by theſe 
rules, the leſs and inferior parts may be 
ſupplied by the hand alone ; but in this caſe 
it is the buſineſs of the hand to follow the 
rules of art and not to mend them. He will 
always find that if he has choſen a proper 
poſition for the eye and the object, the 
more he varies from perſpective preciſion the 
leſs perfect his piece will be; and too much 
licentiouſneſs will ſubject him to the imputa- 
tion of ignoranee, more than even a nice 
compliance with the rules of perſpective will 
leſſen the freedom and beauty of his per- 
formances. 

The poet has as much right to complain 
of the fetters of grammar as the artiſt = 

0 


Cap 1 3 

of thoſe of perſpective, when the former 
breaks through all the rules of ſyntax for the 
fake of his: rhimes, he does no more than 
he who rejects all the rules of perſpective 
under pretence of its cramping the grace and 

freedom of his piece; and as we admire the 
poet who blends harmony and correctneſs 
together, ſo the artiſt is moſt commendable 
who unites Beauty and Grace with Pro- 
priety ; and whoſe works proclaim him, at 
once, a Maſter of Art, and a Diſciple of 


Science. 


The theory 97 unn Ines, mack its applica» 
pn 0 the _— iure ; and 12 5 


ſituated ar planes not forall to the horizon, 
or faudimg om @ hill aſcending or feed 


frow the picture. 


81 NCE every original plane muſt be 
either parallel or inclined to the picture, the 
learner has been fully inſtructed to find the 
repreſentation of plane objects in all ſituati- 
ons: but it was always ſuppoſed when the 
original plane was oblique to the picture, that 
its vaniſting line with its center and diſtance 
was given or aſſumed. It remains now to 
ſhew how the vaniſhing line, with its center 
and diſtance, of any ſuch plane may be found, 
when we know its true ſituation either with 
reſpect to the picture, or to ſome other origi- 
nal plane whoſe vaniſhing line and its center 
and diſtanee is already determined. 


T H E O R E M XVII 


LXXXVII. The vaniſhing points (D and 
d, fig. 4- ) of all original lines (A B and B * 
ſituated 


——— 


4 % 
ſtunted in, or pural , any Spins! glow 


(WXYZ) are in the vaniſting line 
of that original plaur. 


DEMONSTRATION. 


For the Hifances (1D. and 14) of ſuch 1 
original lines (Yide J 9.) are fituated in the 
vaniſhing ORVL (by $ 13.) and | 
therefore muſt cut the picture in the fame | 
line, VL, in which-itis cut by the | 
plane, which is the vaniſhing tne (by $ 
conſequently. the wvanzy/hing point ig 
being ſections of tur dancer Ir 


9 muſt n 
& V.. QED. confi 


COROLLARY 1. 


LXXXVIII. Hence the point D (6g. 
4.) where the repreſentation a b of any ori- 
ginal ane (AB) cuts the wany line ( 
L) of the plane (WX VZ) in which it 
is ſituated, - to which it is parallel, is the 
vaniſhing point of the ſaid original line (A 
BY * nner to it, OY 

1 n 


COROLLARY n. 


LXXXIT. A Tine (VL, fig, ) paſs- 
ing through the vaniſbint points 5 


of 


J 
of any two original lines (AB and BC) is 
the vaniſhing line of the original plane ( 
af Z) in which thoſe lines are fitua- 
: | 


* DEFINITION 1. 


XC. Let IRS L (fig. $5.) be the va- 
niſhing plane of any original plane WX 2 
(Vide F 3.) interſecting the picture in the 
vaniſhing line VL, whoſe center is 8, and 
diſtance SI (Vide 5 7.) I, being the point of 
1 place of the eye (Vide $ 1.) Then a 

ne & C) drawn on the picture through the 
center (8) of any vaniſhing line, perpendicu- 
lar to it, is called the VERTICAL OF THAT 
VanisuingG Line” ; 


DEFINITION I. 


* 
7 
<<". 


XCI.- The vertical plane of a e 
line, it a plane (S C IB) paſſing by its diſ- 
tance (SI) and vertical (S c5 1 i 
THE OR E M MW. 
XCII. The angle (CSI) formed by the 
dflance (1 8, fig. 55.) and vertical (SC) 
of any vaniſtung line, (VL) meaſures the in- 
clination of the vaniſhing plane (IRS L) and 
the picture (VLEN) to each other ; which 
is the ſame as the inclination (b Ad) of the 

original plane (WX YZ) and the picture. 
| DEMONSTRA- 
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DEMONSTRATION. 


For the d/tance IS, and the vertical SC, 
both. cut the vaniſting line VL, at right an- 
gles in the point 8, and therefore meaſure 
the inclination of the planes VL ER N and 
IRS L. (by E. 11. Def. 6.) Again, through 
any point A, in the entering line (EN) 
draw A b in the original plane, (WXYZ) 
and A d on the picture, each N= s 
to E N, then does the angle b A d meaſure 
the inclination of che original plane and the 

icture, {by E. 11. Def. 6.) but the angle 

Ad is equal to CSI (by E. 11. 10.) 
ſeeing the lines forming theſe angles are 
reſpectively parallel to each other. QE D. 


DEFINITION III. | 
Xell. Tie point (C, fig. 55:) were 
the picture is cut by a perpendi * (CI) 
drawn to 4 from the 2 (> ) i called the 
center of the picture, that perpendicular 
(CI) L calle! the ditence of the Nur. 2 


T HE OR E M XX. 


xXclv. Au vertical plane (SIB C, fig. 
35.) ts perpendicular to the picture; and alſo 


7 its vaniſhing plane, IRS L. 


DE MON. 


721 
DEMONSTRATION: 


For the vani/fung line VL, being = 
dicular both to SI and S C, (by 17 and 
§ go) is perpendicular to the vertical plane, 
S CIB extended by theſe lines (by 591, 
and E. 11. 4.) wherefore all planes whi 
paſs by the vani/hing line VL, maſt be per- 
pendicular to the vertical plane, S CIB (by 
E. 11. 38.) but the picture VL E N, and 
the vaniſting plane IRS L. always paſs by 
the vaniſbing line becauſe it is their inter- 
ſection by § 3, page 2.) wherefore each 
of thoſe planes is perpendicular to the ver- 
tical plane, 8 CI B. Q. E. D. 


COROLLARY I. 


XCV. Hence becauſe all vertical planes 
paſs through the eye, (by 9 91.) and are 
perpendicular to the picture, their common 
ſein muſt be a line paſſing through the 
eye perpendicular to the picture (by E. 11. 
19.) conſequently the a;/favce IC of the 
picture is the common ſection of all wertical 

r RS 


COROLLARY. II. 


XCVI. Henoe the vertical, SC, of any 
vaniſhing line, is a perpendicular to it paſſing 
through the center of the picture: for 
(by 8 92.) it is a perpendicular paſſing 

| through 


i. 909-1 


through the center of the vaniſhing line: and 
it coincides with the verrical i c 
591.) but all vertical planes pals N 

= center «of the picture (by I 95. 
fore all verficels 8 the ate "oth the 


priture. © 
COROLLARY iu. 


XCVII. . Hence 2 endicular (CS) 
drawn (by E. 1. 12.) from the center 
of the pickure to any vaniſhing line (VL) 
interſe&s it in his center 8, and is the ver- 


cal of chat vanifting Ine (by 9 go.) | 
| COROLLARY. W. 


XCVIIE. The &fance (I'S, fi of an 
vaniſhing line, (Fc pie 56) of he | 
diſtance (IC) "of the difure, form on the 
vertical plane (S C BI) a right angled tri- 
angle (SCI) of which the ane L. 
ee Nr rg rn 

e vertical ( ance of the = 
(Ic) are the two 3 i 
two of theſe being given the wid 2 be 
found: or if one of them, with either of 
= <— are given the other: — 2 be 
dun 


P ROB LE M 1 


Xx. The vaniſhing Ire (VL e 
plane (WX VZ fig. 55.) . 45 (S) 
e, SI, ai wit the angle bAd 

„ oF 
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or CSI {Vide & 92.) which its original 
plane ( WXYZ) makes with the picture, 
being given; to find the center (C) and 
diſtance (C I) of the picture; and the vaniſh 
ing point (P) of all original lines, (mn, mn, 
&c.) that are > 2x una to the ſaid original 
plane, (WX VIZ.) | 
1ſt. Through S draw on the picture plane 
ENVL, the vertical S C, perpendicular 
to the given vaniſhing line VL, (Vide þ go) 
alſo draw S i on the picture, making with 
the ſaid vertical 8 C, the angle C S i, equal 
to the given inclination b A d of the orzgimal 
plane with the picture: and make 8 i, equal 
to the propoſed diſtance SI of the given 
vaniſhing line VL. Laſtly, through i, draw 
i C parallel to VL, and cutting the vertical 

CS, in C; then is C the center of the picture, 
and i C, its diſtance ſought, 8 
It is evident that the operations thus per- 
formed on the plane of the picture muſt 
ive the fame center C, and diſtance C i, as 
if they had been performed on the vertical 
plane S C BI, Vide & 98.) the demon- 
ſtration being the ſame as uſed in 5 27 
and 28. 3 
The fecond part of our problem is now 
eaſily performed; for through i draw i P on 
| the plane of the picture perpendicular to i 8, 
and cutting the vertical S C, produced, in P; 
then is P the vaniſhing point, and Pi the 
diftance, of all lines mo, which are per- 
pendicular 


; * 
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ndicular to * giren origina 8 8 
Ms £05 


| DEMONSTRATION. 


To underſtand the reaſon of this ed- 
ing, let us ſu 1 r the vani/hing and vertical 
planes 8 IRL. and 8 C BI to be actually 
failed irv their juſt ſituations reſpecting the 
picture VLEN; then fince the original 
lines mn, mn, &c. are perpendicular to the 
original plane WX T Z, their diflance I P, 
(Vide F 9) muſt be perpendicular to the 
fame plane (by E. 11. 8.) and conſequently 
to the vani/hing plane 8 I RL (by E. 11. 14) 
wherefore it muſt be perpendicular to 8 
(by E. 11. def. 3.) and muſt coincide with 
he vertical plane (by E. 11. 18.) and inter- 
ſect the picture ſomewhere in the vertical 
S C produced, (by § 91.) as in P, in 
ſuch a manner as to form on the vertical 
plane a right angled triangle SIP, whoſe 
baſe is the dance (SI) of the original plane 
(WXYZ) and. the angle ISP equal to 
its inclination /Yide K 92. but the tri- 
angle SIP is equal in al reſpects to SiP 
by conſtruction, (andB. 1. 26. ) wherefore- 
iP will cut the vertical CS, in the ſame 
vaniſhing point P, in which it is cut by IP; 
and i P, 1s equal to the diſtance IP. | 


| COROLLARY 
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COROLLARY 


C. When the center, (C) and diflence 
Ci (fig. 55.) of the picture are given; the 
vaniſhing ne VL. with its center $ and diſ- 
tance i S of any original plane whoſe 5 
nation to the picture is known, may 
found by the converſe of the rg tha 


the laſt problem. Thus through the center 
©, of the picture C, draw C'S. in any direction, 


5 draw iS makin LE angle CisS, equal 
. *: complement of the given inchnetion' ef 


and draw C i perpendicular to CS, and equal 
to the diflance of the pidure propoſed ; wt 


picture gud tlie ariginel plant, and 24 — 
Es in 8; and through S draw V L, parallel 


ta Ci, then is VL the vaniſhing line 


bouglit, 8 is its center, and 18 is its d 
| kance, (by 98.) | 


PROBLEM Xt. 


' The center (C) and dance (B. 
kg. 56 ) of the pitture being given ; is find 
the van/hmg rae (MN) of all ſuch original 
planes as are perpendicular fo fuck original lines 

as bæue à groen vaniſhing pont, (A.) 
Through the given vaniſhing point A, and 
the center of the pictare C, draw an indef- 
nite line C A ; perpendicular to which draw 
CI. and make CI equal to the given diſtance 
Bof the pictue. ad. Draw I A, and through 
I. draw I S Perpendicular to 1 A, and cut- 
ting 


L 7h. 

ting AC produced, in S; laſtly, Draw MN | 
through 8, perpendicular to 8 A, then is 
MN the vani/hing line ſought, S its center 
and SI its diſtance. + 5 


DEMONSTRATION. 


Let Ci be a line raiſed ndicular to 
the plane of the picture P (QE N) from its 
renter C, equal to its diſtance, then will i, be 
the place the eye, or point of fight (by 5 
937 * 1 a plane S i A C to be paſſed 
by C i and through the given vaniſing point 
A, then will the &fance AT. of that vanih- 
ing point be in that plane, which is a vertical 
plane (by 595) pafling through the eye i : ſup- 
poſe a plane i K S M, be paſſed through i, 
— — to the dilance of the given va- 
niſhing point, AI; then will this plane be the 
vaniſhing plane, and its interſection SM with 
the picture will be the vani/hing line, of all. 
original planes which are perpendicular to 
thoſe original lines whoſe repreſentations tend 
to the given vaniſhing point A, Vid & 3. 4. 
and E. 11. 14.) Now becauſe the plane iK M 
is perpendicular to i A, its ſection iS with 
the vertical plane Si AC, paſſing by that 
line, will, be perpendicular to Ai (by E. 
11. Def. 3.) Alſc"the plane i K S M and 
the picture P QE N are each perpendicular 
to the vertical plane Si AC (by E. 11. 18.) 
wherefore their ſcction 8 M is perpendicular 
to the vertical plane 8 i Fes C, (by E. 11. * 

| an 


1 
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and conſequently S M and A 8 ere 
dicular to each other, and A 8 is the th 


cal of the vaniſhing line 8 M. (Vide $6 and 


97.) 
So that in the ſolution of this Problem, 


we proceed as we did in 8 28 and 29, by 
working on the plane of the picture inſtead of 
the vertical plane A iS: alſo that 8 is the 
center and iS = to1S, is the diftance of the 
vaniſhing line SM ſought, is evident from 


57. 1 | 
4 P R O 'B L' EBACE: {2X0 
CII. The center (C fig. 57.) and diffance 


(CI or Ci) \ of the piSare heing given, aſp 


the vaniſhing line (VL) of any original 


whoſe inclination to another original plane it 
known, and whoſe interſettion with it is parallel. 


to the picture: it it required to find the vaniſh 
ing line, and its center and diſtance, of thet 


_— original plane. 
hrough the center C, draw cs 
dean r * the given vaniſhing line 


VL (by E. 1. 12.) and it will cut it in 


its center 8, {Vide F g7.) alſo draw Ci 


parallel. to V L, and 2 to the given % 


tance of the pifture, and let Si de drawn. © 
2d. Draw if making with $i the angle 
Sif equal to the given inclination of che 


two original planes, and coning” C8, pro- 


duced, in ſ. 
Laſtly. Through {, draw u i/ paraltel to 


v L, which will be the vamſting line ſought, 
having 
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having ſ for its center and ſ 1 for its diſ- 
tance. 


DEMONSTRATION. 
Let us 


_ Chi 4 to be the 
dflance of ture 4 4 888 es to 


it, and thus SID and (ID b are 2 
niſtunt planes of the original planes in queſtion 
(Via gz) inrerſeRing the picture in the 
van lines V D and ul, and cutting each 
other in the line ID which maſt be parallel 
to the picture becauſe the interſection of 
their originals was ſuppoſed parallel to the 
picture, (75 E. 31. 16.) wherefore 4 
ne aIDe may be extended by 29 
arallel to the picture (by 
(dy E. 11. 16.) VL * "WE 10 
and ul is alſo * to 915. ) un 
quently the vaniſhing lines V L and ul 
muſt be parallel to each other, and the 
perpendicular C f, drawn from the center of 
the pitiure is the verrics of thoſe 
lines VL, and u l, and the Bo 
and f for their cemters (dy 97. — 
fore the he 1 5 and If, drawn from the 
print of fight I, to theſe centers, are the 
dances of hot vaniſhing hes VL. and ul, 
(dy & 7.) Alſo the vertical plane Agar >. 
icohaf to the two 2 planes 
(by & 94) muſt be perpendicular to their 
interfection 1 P, (by E. £3. v9.) and there- 
fore the angle SI is tho idclination of the - 
Na —˙-o⁊ 


1 180 ] 

vaniſhing planes to each other, (by E. 11. 
Def. 6. ) which is the ſame as the inclina- 
tion of their original planes (by-E. 11: 16.) 
wherefore in the ſolution of this Problem, 
ſince C i is drawn on the picture equal to CI, 
which is ſituated in the vertical plane C If, 
and alſo perpendicular to the vertical C ſ. it 
is evident (from the conſtruction, and from 
the demonſtration in d 29) that the ſeveral 
lines and angles drawn on the picture are 
equal to thoſe drawn on the vertical plane : 
and muſt therefore cut the vertical in the fame 
points S and ſ. Or if the vertical plane C ſ I 
1s ſuppoſed to be turned on the line C ſ till 
it coincides with the plane of the picture, the 
ſeveral lines drawn on it will coincide with 
thoſe drawn on the picture. — 


PR OB L E M XIII. 


CIII. The center (C) and diſtance (B fig. 
58.) of the picture being given, together with 
the vaniſhing line (VL) of any original plane, 
_ alſo the vaniſhing point (A) of its interſefion 
with any other original plane, and the angle 
which meaſures. the inclination of theſe tao 
original planes to each other, being known : it is 
required to find the vaniſhing line (ul) of 
that original plane, and its center and  diſ- 
Fance. 27 


EY Iſt, By Problem 14. ($ 101.) 5 find the 
vaniſhing line 8 u of thoſe original Te 


1 


which are perpendicular to ſuch original lines, 
as have A, for their vaniſhing point, cutting 
e line V L, in m. 3 
2d. On the line 8 A (which is the vertical 
of the veniſhing line Su) lay Si, from the 
center S, equal to its dance ST, and draw 
the line i m. 5 
- Draw i u making with i m, the angle 
miu equal to the given inclination which 
the original plane whoſe vaniſhing line V L 
is given, and that whoſe vaniſhing line is 
ſought, . have to each other, and cutting Su 
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Laſtly, draw u A which will be the va- 
niſhing line ſought, of which the center and 
ditance may be found by F 100. 


DEMONSTRATION, 


In order to underſtand the reaſon of this 
proceeding, let PQEN (fig. 59) be the 
plane of the picture; C, its center, and CI 
its diſtance raiſed perpendicular to that plane; 
let ATLD and ATld, be two vanihing | 
planes interſecting each other in the line I A, 
and the picture, in the vaniſhing lines VL. 
and ul: now fince theſe vaniſhing planes are 
parallel to their reſpective originals, their 
interſection I A will be parallel to the inter- 
ſections of thoſe originals, (by E. It. 16.) 
conſequently A is the vaniſhing point, and 
IA 3s its difiance of ſuch original lines as 
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are the inter ſection of thoſe original plaver 
whoſe vaniſhing lines are VL and ul. Again 
let SIK M be 2 paſſing through the 


eye I, perpendicu ar to I A, then will each 
of the vaniſhing planes A1 L D and ATId 
be perpendicular to this plane STK M ( 
E, 11. 18.) and their interſections Im and 
Iu with it, will be perpendicular to 1A, 

(by E. 11. Def. 3) and 1 angle m [ u wil 
therefore meaſure the inclination of the 
vaniſhing planes AI LD and Al 1d to each 
other, (by E. 11. Def. 6.) but the lines 
Im and Ju being ſituated in. the plane 
S IKM, will cut the picture ſomewhere (as 
at m and u) in the vaniſhing line SM of 
that plane; alſo becauſe the ſaid lines Im 
and Iu are in the vaniſbin planet A ILD 
and A IId, they muſt cut 15 piclure ſome- 
where in the vaniſhing lines VI. and ul, 
conſequently the lines I m and I u thro 
the points where S M cuts the vai ing lines 
VLand ul. 
let IS be drawn along the — SIKM 
perpendicular to the vaniſhing line $ M then 
will 8 be its center and $1 its * (by 
$.7-) and we may now obſerve that if on 
any plane that paſles along the vaniſhing — 
SM (among which the — of the pur 
muſt he reckoned) 2 per das y 
$8. and 39.) be drawn — 8. 6 

I the 4 2 of the faid waning by, ind 


if from this point i, lines are drawn to 


points 


226 — 


— 
— — 


= F 5m? ͤPPU OR — I a wn — 
* 


— TY 
. 
- 
. 
. . 
* | | 
. 
1 
. 
* 
. 
. 
- 
* 
- 
* 1 
8 _- 
* : > 
* * . 
* —— 
* - 
: - 
—os» 4. 
a . —— 
- 
* 
I * 
* „ 
- 
9 4x 
* 4 4 . 
is 1 
7 * 
9 
* 
5 * 
* 
| s 
* 
- 
* K l 
. * 
* 
- Y N 
* 
* 
* 
TY 


[ 183 J 
points m and u where the vaniſhing line 8S M 
cuts the two others VL and ul, the angle 
miu will meaſure the inclination of the 
vaniſhing planes AILD, AIld to each 
other, ( Vige the demanſiration of & 29.) 

If then we have one vaniſhing line as 
VL ( tg. 58. and 59.) given, and know 
the inclination miu = m I u which the two 
van{/hing planes have to each other, (that 
being ſame as the inclination of their 
reſpective originals) we may find the point 
u, through which the other vaniſting line 
muſt paſs as the problem directs ; and as the 
point A in which the two vaniſbing lines 
cut each other is given, a line u! paſſing 
through thoſe points A and u muſt be the 
vaniſhing line ſought. _  _. .. 

In the maſt extenſive practice and moſt 
intricate. ſubjects that can be propoſed to 
exerciſe the art of RIG believe 
there gre none that will embarraſs my reader 
if he has made himſelf maſter of theſe 13 
problems z which indeed camprize the 
whole art, with the maſt neceſſary aids and 
abbreviations that are ta he found in any af 
the voluminous baoks an this ſubject: and it 
is on account af thejr great utility that I have 
been ſo «ay in their proof and explication. 
I ſhall add a few examples 0 illuſtsate the 
4 latter problems contained in this chap- 
ter. ö A | 
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Civ. In an upright jure the vaniſhing 
lines of all planes perpendicular to the horrizgn, 
will be perpendicular to the horizoptal line. 


DEMONSTRATION. 


For the vaniſting plane of ſuch original 
planes as are perpendicular to the horizon 
will be perpendicular to the vani/hing plane of 
the horizon ; alſo the picture when upright is 
perpendicular to the vaniſhing plane of the 
harkzen, wherefore the lemma ĩs manifeſt by 

(E. 11. 19.) _ "3-314 


EXAMPL E XY, 
Of @ Down-hill. View, 


Figure 60 is the repreſentation of two rows 
of houſes ſtanding on a hill which deſcends 
from the picture. In repreſentations of thig 
kind we myſt ſuppoſe the plane of the hill to 
be cut by a plane parallel to the horizon, and 
that the ſituation of this ſection with reſpect 
to the picture, is given or aſſumed. If this 
ſection is ſuppoſed parallel to the picture 6 
in the preſent caſe). and if we know the 
angle C1S of the hills declivity, its vaniſh- 
ing line u l, which will be parallel to the 
Horizontal line HL may be found by pro- 
blem 12, as T ſhall ep. - 

4.19 
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The picture is ſuppoſed dicular to 
the — 2 , ee 0 s and diſ- 
tance CI is alſo the center and diſtance of 
the horizontal line, HL. We mult next re- 
member that although the bottoms of the 
houſes cannot be parallel to the horizon, yet 
the tops of the windows, and of the houſes, 
if we oppoſe them flat roofed, will be paral- 
lel ts the horizon, and therefore. will tend 
to ſome point in the horizontal line, HL. 
Let L be aſſumed. for the vaniſhing point of 
all lines which are parallel to the horizon and- 
fituated in the right-hand front: then will 
H be the vaniſhing point of all lines that are 

arallel to the horizon and ſituated in the 

eft- hand front Vide page 104.) Lay the 4% 
tance of the picture, CT, on the horiz, 
line from C to i; draw CS perpendicular to 
the horizontal line, and S i making with it the 
angle Ci 8 equal to the declivity of the hill, 
and cutting CS in 8. Through S draw ul 
parallel to H L, which ſhall be the varying 
line of the hill. /Y:de prob. 12, page 478.) 
Through H and L draw L u and HI per- 
pendicular to H L, and cutting ul in the 
points u and l, which are the vaniſiing points 
of all lines ſituated in the fronts of the 
buildings and parallel to the ground; for the 
vani/hing lines of the fronts muſt paſs through 
H and L; wherefore by & 104, Lu and HI 
are theſe vaniſhing linen. But the vanifung 
points of all lines ſituated in theſe fronts * 


10 7 


de in theſe vaniſhing lines, (by F 13.) and if 
they arc parallel to the ground they muſt alſo 
tend to ſom̃e point in its vaniſſung line, ul; 
wherefore u and | are the vaniſhing points of 
all lines that are ſituated in the fronts and 
parallel to the ground. All the other opera» 
tions will appear from e erg the ſcheme 
and — what has been already taught, 
But it proper to obſerve that D is the 
diſtance of the vaniſting point H ; and d that 
of L laid on the horizontal line. | 
„ é y 
a Down-hill and an Up-hill View. 
In fig. 50. H L is the horizontal line, C its 
center, and CI its diſtance, which are alſo 
the center and diſtance of the picture, The 
ſection of the plane of the hill by a plane 
Parallel to the horizon is ſuppoſed perpendi- 
cular to the. picture, and therefore C. (the 
center of the picture) is its vaniſhing point. 
Aecording to this ſuppoſition the vansſli 
plane of the hill and the vaniſſung plane of the 
horizon being each perpendicular to the pic- 
ture, the interſection of the picture with theſe 
planes will meaſure their inclination to each 
other (by E. 11. Def. 6.) that is the angle 
HC u formed by the vaniſhing line of 
hill, u l, and the horizontal line, HL, is 
equal to the deelirity of the ground. Where- 
fore through C, draw ul, making, with the 
horizontal line II L, the angle H C u. equal 
to the propoſed ſteepneſs of the hill. The 
point 
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t L is aſſumed: fre the vaniſhing point of 
fach lines as are parallel to the horizon and 
ſituated in, or parallel to, the right-hand 
fronts of the buildings. By this the vaniſh- 
ing point, H, of lines parallel to the borizon 
' and fityated in, or parallel ©, the left hand 
fronts are found. Alſo the points u and 1 are 
found by Lemma, 5 - 104, whoſe uſes arm 
the fame as in the laſt example. Alſo d is 
the diſtance of the vaniſhing L. and D 
is that of EI, laid on the horizontd] line, - 
The ſuppoſed unevenneſs of the ground 
make the ſeveral horizontal platforms, Reps, 
wy which are repreſented in che ſcheme, 
ecoſſaty 5- whole conſtruction, it is preſu- 
— will 4 by inſpection, . 

N. B. If the ſection of the hill. eb 
rizontal plane had not been ſuppoſed parallel 
to the picture, as in the laſt example, nor 

rpendicular to it. as in this, we muſt have 
| had recourſe to problem 13.4 103, in order 
to find ul the vaniſhing line of the hill. 
| EXAMPLE XVI. 
Of the inclined picture. 

In fig, 62. we have the repreſentation of 
the inſide of à room. Tho picture is ſup- 
poſed to be inclined to the ground, for which 
reaſon the horizontal live will. not paſs 
through its center, but will be at a greater or 
leſs 2 from it. accotding as the picture 
is more or leſs inclined to the — and it 
will paſs above or below as ſaid center, 

according 
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according as the picture inclines from, or 
towards' the eye, as will be evident from the 


leaſt reflection. To draw the repreſentations , 


of objects upon ſuch a plain we proceed as 
follows. The point C is aſſumed for the 
center of the picture in any convenient part of 
it, Ci is made equal to the intended diſ- 
tance of it from the eye, (Vide 5 93.) or 
for want of room Ci may be made equal to 
21 &c. of that diſtance. Next (by 5 100.) 


wie find the vaniſſing line HL, and its center 


and diſtance of a plane inclined to the picture 
ſo much as we have determined the picture 

Gal be inclined to the ground, Vid 5 92.) 
then will this line H L be the horizontal line. 
The vaniſhing point of ſuch original lines as 
are perpendicular to the horizontal plane muſt 


- 


next be found (by & 99.) and then we are 


ſufficiently prepared to draw the perſpective 
repreſentation of any building, &c. on our 


inclined picture, the appearance of which, 


though uncouth and diſtorted if the picture 


is viewed in an erect poſition, will be juſt . 


and natural when inclined to the horizon fo 
much as was intended, and the eye of the 
ſpectator is placed exactly in the poſition and 
at the diſtance pitched upon when the repre- 
ſentation was drawn. But to be more parti- 
cular, C is the center of the picture, and Ci 
is half its diſtance, becauſe we have not 


room on the plate to lay down the whole 


diſtance; the angle Cſi is made equal ky 


[ 189 ] ; 
the inclination which the plane of the pic- 
ture is ſuppoſed to have to the ground; 
{Vide & 92.) wherefore { would be the cen- _ 
ter of the horizontal line, if Ci was the 
whole diſtance of the picture, bat becauſe 
it is only half the diſtance, CS muſt be 
made equal to twice Cf, and S will be the 
center of the horizontal line. (Vide E. 6. 4.) 
In like manner if Ci were the whole diſtance 
of the picture, V would be the wanihhing 
point of all lines which are perpendicular ta 
the ground; (by 5 99.) but the true va- 
niſting point of ſuch perpendicular lines, will - 
be twice the diſtance of tHe point V from C. 
which would exceed the bounds of our plate; 
wherefore we proceed as —_— in § 82, di- 
viding V B each way from V into equal parts 
two of which are equal to one of the parts 
which Ci, produced both ways, is divided 
into, | | Wh 
On the horizontal line, I lay from its 
center (8) Sd, equal to {i which is half its 
diſtance, alſo we make V m equal to Vi, 
and CD equal to twice Cm; then is D the 
true dividing center of all lines perpendicular 
to the horizon, (Vide page 119.) One fide 
fg of the ceiling is in\this example ſuppoſed 
parallel to the picture, on this fide we fix the 
ſituation of the windows and draw their per- 
pendicular ſides, alſo the up and down tides 
of the frames by means of the diviſions on the 
lines Ci and VA. (Yige 5 82) the horizontal 

| frames 


1 — d ¶ Viut pn 5- page 110.) The doors 


[ 190 J 


frames are formed by means of the line o 6, 
and the dividing center D; on, being made of 
any length in proportion to the width of the 
window which was before fixed. . Thoſe ſides 
of the cieling and floor which are aut parallel 
to the picture are perpendicular to thoſe 
which are, and therefore muſt tend to the 
center of the horizontal line. The doors 
are ſtationed and made of any determinate 
width. in proportion to the width of the 
windows, by means of the half diſtance 


hg open ate ſuppoſed to have L. or any 
point at pleaſure for their vaniſhing point, 
— diſtance L à of which is found by means 
of the diſtance 8 I of the horizontal line, 
S I deing made equal to twice ſ i, and La is 
made equal to LI; from whence we obtain 
the repreſentation of the doors: a view of 
the figure, and the {kill which we hope the 
reader. has by this time obtained, render it 


needleſs to expatiate farther, 
E XAMPP LE XVII. 
On an inclined Picture. 


Fig. 62 is the repreſentation of a double 
croſs on a picture inclined to the horizon: 


the double crofs is a figure c of 6 
ual cubes placed upon each of the faces 

of a 7th ode, which may therefore be ac- 

counted as the center of the whole figure. 


From: this account. of 'the double " | 
of 


108 

of which to render. it more intelligible we 
have given a view in fig. 63. as it would 
appear on an upright picture) it is plain that 
the center cube will always be entirely hid - 
becauſe ſurrounded: with all the others; ſup- - 
that the reader underſtands the nature 
of the object to be repreſented, let us return 
to fig. 62, C is the center of the: picture, 
and CI its diſtance: The horizontal line 
HL is drawn byy 100. of which 8 is the 


center. 8 I its diftance, and 8 V its verticals 


then by & 99. find the vaniſhing point V, 
of ſuch lines as are perpendicular to the 
horizon, Lay the diſtance SI of the hori- 
zontal line, on its vertical from $S to i, and 
aſſume any point H in the horizontal line for 
the vaniſhing point of two fides of che hori- 
zontal faces of the cubes which compoſe the 
double croſs intended to be repreſented ; then 
will iL drawn perpendicular to Hi give on the 
horizontal line the point L, for the vaniſhing 
point of the other two ſides of the horizontal * 
faces of the ſaid cubes. Let us now aſſume 

any point a, for the neareſt upper corner of | 
the neareſt cube, from this point draw a b 
parallel to the horizontal line HL and a 
parallel to its vertical VS, and. let cach of 
them be aſſumed, or made (by 5 65.) equal 


to the inzended length of a fide of the cube, | 


Next at the point a, put the reprefen- 8 

tation of an horizontal ſquare, whoſe fades 

tend to H and L (Jide Examp. 2. page 
1 * . 98 


tion. 


L 292 1 


99.) and are equal to ab, d being che difs 


tance of the vaniſhing point H, and D the 
vaniſhing point of the diagonal of all ſuch 
horizontal ſquares whoſe fides tend to LH 
and L ; next by the ſame method, put at the 
point a, the repreſentation of a vertical ſquare 
whoſe ſides tend to L and V, and are equal 
to ac or ab. Theſe two ſquares . being 


found, it is needleſs to ſay how the repreſen- 
tation of. the cube marked 1 may be com- 


pleated: the repreſentation of one cube being 


thus found it is eaſy to perceive how the 


others may be obtained, if we reflect that 
fince the ſides of one of the vertical faces 
of the cubes tend to L and to V, therefore 
the line L V, is the vaniſting line of that 
vertical face, and for the like reaſon H V, is 


the vaniſhing line of the other vertical face 


of the cube: (Vide F 13) alfo if through 
a, and the 1 angles of theſe vertical 
ſquares, the lines a D and a d are drawn, 


cutting the aforeſaid vaniſhing lines in the 


points D and 4 then will theſe points be the 
vaniſhing points of the diagonals of the ſaid 


vertical ſquares. How the repreſentations 


of the other cubes marked 2, 3, A, 5, 6, 
are found by means of theſe vaniſhing points 
of the diagonals will appear from inſpee- 
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A farther 5 on of the foregoing jg @ 
| the ſolution of geometrical problems. on: plane 
POWs! 114+ a variety. e poſitian 5 
the. piture : containing a fummpry, 
| the pradiee of perſpenines. $113, Ai Denis! 05 
I, o 710 328 37301, 22NGlq lo Mais 
N the lotion of” ry Rebe. ettical pro- 
blem in the jntroduRtipi, à plane ro: 
ſuppoſed” on which cher ſeveral! *Hhes 
given, as well as thoſe Which wee required 
to ſolve the p PR 5 ght de drawn: Thus 


an | 

ws rr = a 
luer = ; A 8 bc 
Ke. on which the given ne is ddt, and the 
other two eto e ute to be traced; 
and duch 4 Plane, 7 wers to tlie paper 


on which the ſchémes &f the introduction are 

drawn, may be l — 4 
But in the Foy gr op — — 

9 T do not fo 

really * only Iy the dee 5 

repPe wee Plane. is Lg vi ride 

As for at in rob 64, + exidc 

the Pee ** reprefehtation” of an obe 

whole vitible parts are finfilat to he Ges am m 
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roof of A hauf, ny alſd the plane of the 
ground it ſtands on, which are all ſuppoſed 
oblique ta the picture. There is alſo exhi- 
bited the · repreſentation (R) of a plane ſtand- 
ing upright. on the ground + and Farah to the 
picture Ne An IX ng 

Now any of theſe planes may became 
as” A. Working — on which it may bo re- 
quirecssto perfofm an gebmetrical problem 


contained in the in? Jon: but on all this. 


variety of planes there are only two differens 


of: working; for eyery Nag whoſe 
preſentatian is given, n he either pat 


iq the picture, as. 86 plane R.; jr it muſt he | 


ine $0, as ate, all ja | 

hen th e Mork 17 e 
tafion is given, is e pityrg, every 
prablemtis ſolved. war xactly in al Manne 
28 taughe in panes con; began . 
preſentation of all, 8gures. on * lanes ate 
fimilas, to their e (by 5 v.79) Hut if 
the. per ling plane ien oblique to the, picture, 

its vaniſhing. lac, and; i eur ap diftonce, 
muſt by, Een. QF, — 545 100 from he 


Chr 
becauſe the picture is ſuppoſed. = alo 
the center and diftance of the picture. 5 the 
vaniſhing. point of ſuch vg as are parallel to 
the left hand front of a, object and to 1 


groun 


les whoſe center is Th and 75 81 


—.— — 2 „ — 1 Fehn 8 
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ground: wherefore the line / L. drawn 
through L porpendicular to HL, is the v 
niſkinig line of the ſaid front by 5a alſo SL, 
is its vertiaa by 197): | its: Center | 
and LI its difancer hx N). Let this die 
tance LL be laid from L to J ; on the vertical 
HL, continued g r. may j be 4 — 
the of tie ere (Hide page 24) for finding 
all e that 24 exhibited. on 
the plane of the ſaid left hand front. In like; 
manner VH is the: vani/ting lins of the tight - 
hand front, H & is its; verticali H, its center, 
and: H EH diflarives; which &funce being laid. 
from H on 1 24 pare — 
the point i: for the: place of dir u 10 he uſed 
in finding „ on the 
aid right? hand front. Let us new ſoarch for 
the van;ffong hm of the roof. We haye given 
the #eprefentations\4 b and be of the edges; 
of the roof, but theſe lines a hund be are 
alſo ſi tunteti inthe fronts of the object as well. 
a in the roof {1 wherefurtꝭ the ing points: 
of thefe lines muſt be ſomewhere; in the va 
(by & 87) now ab being produced cuts VH 
in Vg and be being produced outs IL in. L: 
wherefore V and L. are the: undi, points 
of ab and be, conſequently ſinee we have got 
the vaniſting pointr: of. twh:lines ſituated in 
the roof; a line VL drawn through theſe 
points, will be the vani/hing line of the roof, 
Vile 89) a perpendicular to which drawn 

O 2 from 


E 8 1 


from the center bf the _ ure (S) cuts it in 
center f, and gives. S ſ for its verticul, on 
which its Jiftance ſj (being to be Dünger 
(F ioo) may be laid ham to j, then will j be 
the place of the eye for findi per en error "pan | 
on the plane of the roof. (Vid page 24.) 
We are now furniſhed: Lich all the vequi- 
ſites for performing any geometrical: problem 
on any of | theſe Le ; neither of which is: 
more Jifficulerhan another, and all are ſubject 
to the ſame rules : ſo ihat any problem which 
I. perform ou the plane of the ground, may 
with the ſame facility be performed on either 
of the fronts, or on the poof,- and although 
(becauſe it might be difficult for the learnet 
to diveſt himſelf of all cal” idhas at once) 1 
have ſuppoſed tho picture exect : whereby: the: 
repriJentations of the corners of the object are 
perpendicular to''the' horizontal line, which 
makes the ſituation of its parts 'more-intalli- 
gible at fir e yet this is only to be con- 
ſidered as ental; for in the next plate, 
by making the picture inclined to the hurixon, 
rn thing will be in the moſt oblique. ſtate 
le; — — of ſolving any pro- 
ble will not be at all enhanced thereby; 
for every thing will be performed with the 
fame ecaſe as we find the pr NES 2 
line en, Ns ground in an e 1 
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Wie \ repreſentatian\ of «4: line being gib to 
divide it in parts — #rigma(Clare. e r 
bear. any aſigurd p auen N other, 
(Vide B. 6. 9 and 10) N T il 
Let us conſider the roof of che objed, 
fig. 64. as the working plane,'whereof VI 
is the vaniſhing line, whoſe center is {, and 
diſtance ſ j, and let its edge a h be the given 
line, which we will ſuppoſe requires to be 
divided into 4 parts al in repreſentation. 
Thraugh one * b of the given line. à h. 
draw b d, parallel to the vaniſting line VL, 
and on it, lay 4 equal diviſions as expreſſed | 
by the dots, lay a ruler by d and a, cutting 
the vanithing line VL in e, then the fuler 
laid by e and the *divifions on b will 
divide a b nj, 4 parts equal in repreſen- 


tation, 


Vide this problem with its due, 
page 123 F 84. 

N. B If the given line ner ben rae 
to the vaniſhing line, the problem would have = 


been ſolved h the Kade As — 6. 9. 


K WL 1 


(Vide g 70.) h bas QbH 0: joilsrrg 


ROE PROBLEM: II. nern 
The Abet of 4 right ne 42 — 
on it to conſiruct the repreſentation of an N 
lateral triangle, (Vide EI. 1.) | 


.[ 198 }) 
i MC HA JS E O1. 


Mien — plans 4s: Prall t6: 4% the 
Enes as R, fig. Fo Ny Wed m n ag! 

The „ N is then ſoluet in all-reſpeds 
like TE.” (which- fes far the Refprer 
Jontation re bed equilateral / "triangle, 1s an 
equilateral triangle (by 9 70 

And becauſe When the working pate is 
parallel to the picture, the ſolution of Atiy 
problem is the fame as taught in the ele- 
| ak,” we 1 5 8 * N omit this 
. 7i'-* 19 O11 


; Ge A „8% u. * 4g 


* the, RA "hue s Ts parglte to the 
and the warking plane i is oblique,” res 


Let the working plane on ich ahi fo. 
blem is to he. ſolved be the ground (fig. 4.) 
(whereof the vaniſhing line is H L, whoſe 
center is $ and diſtance. SI) on which let 
mn be the given line F to the 75505 
and to the horizontal line. (Vide | 160 
Through I, ie * of the eye, draw a line 
. to H L, — on it — an equilateral 


triangle, (by E. 1. 1.) parallel to whoſe 
ſides draw through the point I, the difance 
lines (Vide F g.) I d and Id, cutting the hori- 
zontal line in d and d, then through the ex- 


tremities m and n of the given line draw 
lines 
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lines to the vani/fung paints d and d ting | 
each older in kee is the figure m ng the 


repreſentatiim of an een bange #& ** 


quired. 
The reaſon of (this and moſt of, the pro- 
ceedings in this chapter may be gathexed [$a 
6 34. page 25, where, jt js ſheen. that, when 
any N iy and the glace US: the, eyes. 
are laid down on the plane of the picture as 
taught in page 23: the the 17 7 ws points. of the, 
ſides and diag ana origine res. 
are found by. . wa 45 to thoſe hdes. 
and diagonals through, the place ebe He. 
If then inſtead of, baving the origipal figure 
ABCD (fg. 8. page 25. J drawn in its 
proper place, below the uagiſting Ane, (Vide 
page a3 bi 7 ure Ib eg: at. I i | 
to it, aud al cle its fi 0 
parallel to 93 75 Ades of. the — 5 1 
A B C D, whoſe repreſentation is want 
is evident that the lame paniſling fornes, 1251 
be obtained by producing the ſides o this 
figure Ib e d, or drawing parallels to them 
through the place of the eye (I) as if we 
made uſe of the original figure, A BD, 
and that if we have the preſentations d, 
of one fide of the ariginal figure giyen ; or 
aſſumed, the reſt of the repreſentation may be | 
determined without having, any. rech, to. 
the (29, wee Agar CD, A ? 1 He 
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II twill be proper to remember that "when tie 
place of the eye (I, fig. 8.) as taught in page 


23 83 9 one angle of” the fimilar 


figure 1574 fs laced at t e eye {1 cl? 


e e ed i determined there 

he right and left hand parts of it, will 2 
reſpond with _ right and Hit hand parts of the 

repreſentation. Alſo thoſe {por it "which are 

neareft' the vaniſhing line V L, pvill torreſpond 

with" thoſe parts of the repre, entgtion nohick 


are neareft the vaniſhing line. Thus'b," (fig. 


6 the 
with b, 


8.) which is the right hand an 
ſimilar fig ure I be d- Correſp, 5 


which is the right hand corner of ths repre- 


ſentation a bed; alſo c, which is that cor- 
ner of the ſimilar” 70 ure Ib e d, neateſt to 
the vaniſhing line, 1 1 corteſponds with 
c, which is that corner of the repreſentation. 

neareſt to the vaniſhing ___ RA | 


| 


* 
— 


e e ayb2 4 04g 
When the given mme =F the FO pu, 
re both. oblique to the Picture. e e 
Let the given line m'n (fig. 64.) be ſitua” 

ted in the Fehr front of the ul ing, whoſe 

vaniſhing line 1 18 VL. having EC for its 0 

and L] for its * drcady- determin 

ed. 7 ( 


Produc 


. 1 J. 

Produce m i till it cuts the vaniſhing line 
FL in V, andi draw V I which is the 
 diftence of the given line mn Vid $33) 
OCn:this diſtance line 2 an equila-' 
tcral trĩangle j be '( <p 1. 1.) Through 
] draw lines d ] and 7 J parallel to the ſides 
bc: and Je of this equilateral triangle, and 
where they cut the vaniſhing line YE of the: 
working plane in d and d, will be the vanith+ 
ing points of the two'ſides m o and n.owhoſe 
repteſenation is ſought, 1 be draun 
as in the laſt caſm. 

* B. When the given fide'm n e 

angle 55 oblique to the picture, it will ge- 
wars that one of the fides :whoſe: 
mar Gm. ru is ſought” will be fo nearly 
parallel to the picture that its vaniſting point 
will not fall within the compaſs of the paper, 
as in the preſent caſe the vani/hing paint of 
n o, whoſe diſtance is ] a, falls ch beyond 
the bounds of the plate. To remedy i inconves, 
niences of this kind, divide the given repre-, 
ſentation. mn into two or three equal parts 
(by prob. 1. of this chap.) alſo divide 1 — 
ſide ; b of the triangle b c, which is the diſs 


tance of the ſaid 1 ven line mn into the fame 


number of equal parts (by E. 6. 9.0) gr 
let | theſe. divifions. on mn and on Ib be 


numbered. the, fame way, (in general it will 
be ſufficient to divide 2 each into two 


14141 


line 


I 202+ J. 


Une c1 through: the firſt diviſion'on J b and 
the oppoſite angie of the triangle Ic b, and 
through ] draw a line parallel to it, and cut - 
ting the vaniſhing line Y L in e, then through 
the firſt diviſion. on.m n, draw the viſual we, 
cutting the viſual md in o. Laſtly, draw no. 
which compleats the reprgſentution of the 
triangle ſought, and if produced would cut 
the vaniſhing line VL in the ſame een. 
Jd would cut it if produced. | 
The truth of this practice will be evident 
from the obſervation page 200. from whence 
it appears that the __ mo and nor. 
repreſent triangles ſimilar and correſ 
to J c1and ber, in all their age (0494; 
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OBSERVATION. 


When the rejirelinitation” o any line is 
given as a baſe for drawing the repreſentation 
of any propoſed figure, it ought to be menti- 


oned or determined whether the given line is 


to be eſteemed as the neareſt or moſt remote 
boundary thereof. Thus if the line min 
ſituated on the ground plane (fig. 64.) and 
parallel to the raiding Fin neHLis to bi con- 
fidered as the neareſt le of the equilateral 
triangle which is to be repreſented, t x erty 


ſides mo and no will fall nearer to the — 


niſhing line, wherefore the ſimilar triangle 


Ino at the place of the eye muſt be formed 


wich the — ſides To and no to- 


wards 
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wards the vaniſhing line: 1 if the ſaid given 


line mn is to be conſidered as the moſt 
remote ſide of the <quilateral triangle which 
is to be repreſented," it is evident that the 
other ſides m p and n p muſt not be drawn 
towards the yaniſhing line; and the ſimilar 
equilateral triangle Ip muſt be formed 
with the fices Ip and pan, which correſ- 

nd to thoſe ſides whoſe repreſentation is 
ſought, receding from the wann line 
ei page 200 

And although the ſame vaniſhiog points 
d and 4d are found by either of the — 
tal triangles Ino or- In p, yet in drawing 
of more complex figures, much 50. — 
will enſue if this Ganlderszon is 
for it ig che triangle In o which ora 
with tlie repreſentation” mn o; und though 
In p' will give the ſame vaniſhing points, 
it does not correſpond with the triangle re- 
preſented by mn o, to which it is in a ſitua- 
tion entirely reverſed. 
In the ſame manner Athongh dhe gal- 
teral triangle Ibr will give the vaniſhing points 
for determining the repreſentation mn © on the 
left hand front of the object (fig, 64 yet 
it is not that triangle, bud J b c Whoſe 3 
tion agtees with the equilateral triangle re- 
Lg -nted by the ſaid m nO a3 found by caſe 


page 200. N 
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P R O B L E M III. 


At any point in the ee, of a | plane, 
to put | the repreſentation. of 4 line ..equal to 
one wheſe ee it given. ( Vide E. 
4. 3.) 

Let the right hand, front of the object (fg, 

64.) be the working Pas, whole vaniſhing 
line is VH, whereof the center is H, and 
the diſtance is H i (Hide page 195,) alſo let 
A, be a point, at which it is required to put 
the repreſentation of a line equal to that re- 
preſented. by B C. 
h Produce BC, Till 185 cuts the vaniſhing line 
V in d, alſo draw. Ad. Through one ex- 
tremity (B) of the given line (B C) and the 
given point A, draw the viſual R cutting 
the vaniſſing line in by laſtly draw C b<utting 
Ad in D. Then is AD the repreſentation 
of a line equal to: that repreſented: by 
BC. 

For BC and AD repreſent parallel lines 
becauſe. they tend to the ſame waning, 

d, (Vide 4:17.) as do the lines AB and C 

be 5 figure A BC D is the rar 
zation of parallelogram, and A D and B C 
muſt repreſent lips 5qual to. each: he, bi 


E. 1. 34. clips 


PROBLEM IV. 


The repreſentations of two lines being given: 
fo cut off from the greater a part equal to the 


S A8 


* L 205 1 
* 2511 C K 1g \ EE ok J W ess 


dae CES * CLEA ba 297121 , CT] A bug 28 
Wien 255 the given repreſentations is pa. 
rallel to the vamfhmg line of the: working . 2 
and theater it note. \: 11 911 9 99 ie 183 4427 
Let the-working plane be the roof of tlie 
object, in fig. GA. whoſe yaniſhing line is VL, 
whereof ſ is the center and ſ j is its diſtance; 
x is the repreſehtation of the ſhorter line 
which is parallel to the vaniſiung line Y L, 
and xy is the repneſtnation of the longeſt 
line, which: if — cuts VL. i 
(which: is its yaniſhing-point by $881), 30 
p j, alſo raw Dj parallel to the vaniſhing 
line VL. and a la lies take D; — 
F j equal to caah other; and draw D,. HU. alſo 
through the eye j draw j ꝗ parallel te DF: 
LaSſtly, Pin w and d, cutting N 
does the part x0, tepteſent a line equal: tu 
that repreſented by m x. For g little reflec 
tion un he obſer vation, page 200. will ſhew, 
that the triangle repreſented-by w o is/fignilar 
and correſpondent th aht triangle — JF, 
which ig a Necelit barg, by conſtrue- 
tion. 8 F. n, t 911 1803 zu bie 211 107 
8. A | ASP W II. N 2! 


W by neither of the; given 1 on Pies 
lel to the vaniſſing — of the working plan. 

This caſe is per d-on the 11 right-hand 
front in. l 40 of which V. H is its 
vaniſh Ag. Ane H its center, and 1 1H it. di 52 


Bee tance 
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tance. (Vide page 195.) The given lines are 
BC and AB 9 AB ; is the repre- 
ſentation of che leaſt- line, and it is requir- 
ed to cut off from B C, 2 part that ſhall 
repreſent a line equal to that repreſented by AB. 
Produce the given lines to their vaniſh- 
Ing points b and d, and draw their dis- 
tance lines i b and i d, on theſe lines take 
i M and i N equal to each other, and draw 
MN, which becauſe it is almoſt paral- 
lel to the vaniſing line V H, its van 
ing point will fall too remote for dur 
pole; wherefore I compleat the rhombus 
iM O N, (Lide E 1. — 2) by draw 
ing M O and N O paral 25 the 75 
tance lines i N and 2 = L. draw 
diagonal i O, which I produce till ĩt cuts 
mme vaniſhiog line V. H, in e. The pto- 
blem is now eaſily ſolved, for I drawn line 
A D, through A to the vaniAing point d, 
and cut it in d by a line drawn through and 
e; laſtly a line drawn through b and o cute 
BC in P, then does B P repteſent a Ine 
equal to that repreſented by A B. QE I. 
For its evident that the figure A B Po 
is the repreſentation of a rhombus, ſimilar 
and correſponding to i N LO N, whey 


all the ſides are equal. 
r R O B L E M N. 


hi. repo ntation 'of 4 right angle 
being given, ro draw the repreſentation F, | 


line, 


— U—ä—— — — ͥ́Fũ 
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line, dividing it ws" two ena farts. | 
Gt, E L. 9.) 92 N 8 ub. 221 18 i 


e tf BY 2K DCE 
115 
Wien ond of "the Hae the 28 
angle, 1s Hara to the © 4 25287 line 


* 
working pb as bg 519118 tl. 14 „ 3 


et the roof of the oba W 6; 0 ve 
the working ng Slant, ' "whole vaniſhing Fre 1s 
VL, 'wheresf fn the certet, and £5 is its 
diftance, and let the given lines forming the 
angle be w x and x y, whereof wx is paral 
lel to the vaniſhing line V L. | 
Produce” x yr td its vaniſhing point p., and 
draw the ditance line j p. Alſo through jura. 
D parallel to the vaniſhing line V L. Laſtly, 
draw j t (by ECA. 7 bileBting: the angle 
Dj pi and cutting the vaniſhing line in . 
Then a line — to r, will be che repreſen 
tut ibn of a Fins biſecting the angle 4 
preſentation (xy) was given. Vide 919. 
95 34. ae, & © th ＋ nnen 513 30 


14 mY 0 ey s 2 T * 5 | _ | 

ba GK 113 10 16213 

When n of the Aale. forming the given, 

ongle is paratkel ita, the. nn 4 or 
TY 1 a 


e rig St. Hand front net the. ea 
b 640 128 the working glare whoſe 25 
mg 
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miſhing 1 is V H; H its center; and 
i H its diſtance (Vide page 195.) Alſo let 
AB and BC be; the repreſentations of 
ſides of the given angle. 
Produce & B ld B C to, tor 5 2 
ints, b and d; alſo a e diſtance 
= bandid; Ve (by E. 1. 9.) Fir 
i e biſectingthe angle bi I, 1 au the 
vaniſhing line m4 3 laſtly draw the line Be, 
which will be , repreſentation. of the. e 


—_ 10 Vie Long. 28. 371 4nd. 33): 


O11 4150.2 5113 11 brig "I 


— — "I th. 


* 9 _ 
7 i * lern . y —""* __ : 9 3 
9 \.4 ww — 1 1 C 4 * - bs * 3 | 80 « 


os 47 Ca the orkig plane chin 
in Fig. 66. . q4 . WH 13 
Seeing * RE 15 dee of I 
in fig. 65. thrre is the fame. kind. of 
object as in * but the pifture which was 
before ſuppo led perpendicular to the ground 
is now inclined to it; whereby every part 
of the ſaid object is oblique to the picture. 
Qs aſſumed for the center of the picture, 
and C 8 is drawn at plfraſure for the ver- 
tical of the horizontal 3 (Vide F 100.) 
perpendicular to. this, C I is drawn and 
made equal to the propoſed Aance of re. 
pifture. Then IS is draw, making 
Witb C I the angle C18, equal to the 
complement of the angle,” which ** 
picture * is to make with“ ' the gr * | 
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the. point (S8) where this line cuts C 8, 18. 

the center; of the horizontal lige H L.; 
which muſt be drawa through 8, and paral-, 
lel to CI. or perpendicular t its vertical S C. 
On 8 C praduced, lay S i, equal to, $I, the 
diſtance of the horizontal line H L. then 
will i, be the place of he eye for ſolving all. 
problems, when the working plane is ſup- 
poſed parrallel to the ground /Yide 5 28. 
Next (by,.groþ, 39, Pe 173) find che 
benen paint P, of ſuch lines as are per- 
pendicular to the plane of the ground, (Where 
of the vaniſhing line is H L,) let L: (or 
any, Hott in the Ws 75 82 be 7 
or the vaniſling point of ſuch lines as are paral- 
lel to the _ and to the left-hand. 
front of the object; (whoſe faces are to be 
the working planes in the enſuing problems,) 
then H i drawn perpendicular to L i gives H 
for the vaniſhing oint of the ſines that 
are patallel to the ground, and to the 
right hand front. Alſo thoſe boundaries or 
corners of the ſaid figure that are perpendicular, 
to the ground muſt tend to P. Since then 
all lines drawn in the left-hand front and 
parallel to the ground, have L for their 
vaniſhing point, and fince all lines drawn 
on the faid front perpendicular to the 
ground have P for their NN point ; 
it follows (by & 89, page 169) that P I. 


is the vaniſhing line of the faid left-hand 
front. In like manner it is evident HP 
* | is 
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is the vaniſhing line of the right-hand front, 
Having thus found'the vaniſhing lines of the 
fronts, - their centers and diſtances are ea- 
fily determined bys 100. page 176. Thus C 2 
4tawn through-C the center of the pictu 

«perpendicular to H P, gives ſ for its oo 
ter. Alſo from f lay 8 k on HP equal to 
. 1 the diſtance of the picture : TS is Ck 


being 


rallel to it) is * as a te ln 5 
(Vide 5 28.) In like manner c is the ke 
of L P and j is the place of the eye for ſolving 
problems when the left-hand front or any of 
its parallels are conſidered as a workmg p 
The right-hand boundary a b of the roof of 
the objec, being alſo fituated in the right- 
hand front, its weni/hing point muſt be 9 
where in the vaniſhing line H P. (by 5 87, 
age 168) wherefore producing a b, it cuts 
H P in V, which 1s its vaniſhing point : 
. ſeeing. then. that V is the vaniſhing point of 
a b, and that L is the vaniſhing point of b d 
| (which i is the left-hand boundary'of the roof, 
and is parallel to the 1 it follows by 
($ 89 page 169) that VL is the vaniſhing line 
of the {aid roof. A perpendicular (C Z) to 
' which, drawn through C, (the center of the 
picture) gives Z for the center of VL. Alſo 
if on VL, I lay from Z, Z m equal to CI, 
the 4% — 4 the picture; m C would be the 
diſtance 


12 } 
diſtance of V I. 3 which if laid. from Z on 
the vertical C Z continued dyould give the 
place of the eye for. ſolving problems on the 
plane of the of or anf its 
(Vide F 28.) But boeauſe I have not toon on 
the plate to do this, I lay vn. CZ continued, 
2 E. equal to-half m C, the true diſtance 
of VI. Then I may eſteem E as the place 
of the ge, if I remember that every vaniſh- 
ing point I ebtained by ſo doing, will be but 
ry as far from the center Z as it ought to 
Alſo ry, dividing center. I lay on the 
9a 7 ne muſt de made twice us far 
from Z, as it falls when I conſider E 1 the 


rs plc of the eye (Vide E. 6, 44) * 
PRO B L E M. VI. 


The repreſentation of 4 line being. n 
through any point to. draw the repreſentation of 
a line perpendicular 2 it. (Vide E E 1.11. and 


12.) 
Let the working pline be the | groiind 


th. 65.) whereof HL is th e e line 
and i, the place of the eye (vide F 28.)a ſo let 
o p be the given line and 5 the giyen point. 
Produce o p to its vaniſfing point L; draw 
the diſtance 10 1 2 draw. i H perßen- 
Gen to it: . 1. 11) then through 
H, and the = 80 () draw q H. Which 
will be the repreſentation of a line e 
cular to. that ep ent by o p. ; 1 
Wa, | 3 
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lt were geedleſs tg ſpeak. pf the reaſon of 
this. operation which has, ſo often been ex · 
plained befbte, or to ohſerve that if the given 
line o p had been parallel to the vaniſhing 
line H L, the repreſentatian of a line perpen- 
dicular to it would have had 8, the. ceater.of 
the -vaniſhing line, for its vaniſpigg point, 
(Vide 52 1, page. 125)» ii! wil IJ 5 
| | 2042221121 1-3; | 


ins vioto Al, 2 es 2, 
P R O. B L. BuM. VII. 
668 1 TR. 41153330 2 1 1 I 1 Aer 

Through any given paint to draw the repre- 


Jentation'of a line that is inclintd to'a' lie whiſe 
N ts Hen, in 2 given angle. 


-| ja! 


e muy 
The ſolotion of this probfem differs nothing 


from that of the laſt, for if the line o q, was 


not to repreſent a line perpendicular to that re- 
preſented by o p, inſtead of drawing i H per- 
pendicular to i L, we muſt have drawn it (by 
E 1. 23.) ſo that the angle H i L might have 
been equal to the angle which the line whoſe 
repreſentation is given, makes with that 


neee pry ogy 

Die repreſentation of a lint being given, 
through. any 5 to dra the repreſentation 
of a line parall, 5 


vhoſe repreſentation is taught. Vide 5 19 


_# © Sia 


Let the plane of the ground fig. 65. be the 
working plane, and through the point q, let 
; it 
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it be propoſed to draw the #2 reſentation of bo 
line parallel to that repreſented by op. 

Produce op,, td its vaniſhing poist 
then through the given png draw q 1. 
which will repreſent-a line parallel to [that re- 
preſented by o p. (Vide ry, 

If o p had been parallel — homing 
line, q r muſt have been drawn —_— 9 
parallel to o p ee 5 54 and F 6; Y 7 


r R O n L. E . ie, 


| The repreſentation. of a line bei ing given i 
it, to draw. the ak. 4, triangle, 
ſimilar to a given ne 


IS 
© 5 8 E 1 


When * given FIR ic parallel tothe at 
ing line of the working 1 Dt! 395.1 


xp the left hand fron t of the n gure, fig, 
65 be the working pri * N. is the 
vaniſhing line, c its center, andi the alece 
the eye, Vide ꝙ 28. alſo let agbt(in the deft- 
hand front) be the given line Through] 
draw ] 1, at pleafureg-paraliel ta the vanifhing 
line L P, and on'it ( hy E 6 18.1-cnoftsudt; a 
triangle J U n. fimilar th that requited to bo 
repreſented, taking care toi place ĩts angles 
(by the obſervation page za0b Vin thg ſame 
—— reſpecting ft as y wont: gory 
them in reſpect of the given dine a b. 


becauſe I would 1 the langeſt angle at * 
| P 3 which 
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(which is the right-hand end of ab) I make the 
largeſt angle at 1: (which is the right-hand 


end of JI) alſo becauſe I would have the 
vertical angle (e) fall towards the vaniſbing 


line LP, I make the vertical angle n to- 
wards the vaniſhing line L P. 

Produce ] n till it cuts the vaniſhing line 
in U: alſo through J, draw J u parallel to 
nl, and cutting the vaniſhing line LP in 
u. Laſtly, through the extremities of the 

iven line a b draw viſualt tending to u and 
0, and croſſing each other in e. Then is 
a be the repreſentation of a triangle fimilar 
to the triangle J In. Vide 5 28, 32 and 34. 


* 


When tlie given line is not parallel ts the va- 
niſhing line of tlie worbing- plane. No 
Let the right-hand front of the object, 
fig. 65 be the working plane; whereof the 
vaniſhing line is VP. whole center is 1, and 
the place of the eye is j (Vide g 28) and let the 
given line be f g; produce f g to its vaniſhing 
point o, draw its diflance j o, and on it con- 
ſtruct a triangle j nl ſimilar to that whoſe 
repreſentation is required (by E 6. 18.) pro- 
duce j I to its vaniſhing point V, alſo through 
j draw j P parallel to In. and cutting the va- 
niſhing line VP in P. Laſtly through f and 
g draw the viſialt g V and f P cutting each 
other in h. then is f g h the repreſentation 
of a triangle ſimilar to j In, whereof j cor» 
5 | reſponds 


* 
N — 
4 
N ®. 
# 
* } 
* 
. 
1 © + ” I - 
: 8 2 0 
2, 1 
\ : 
2 44,4 
* 
* 
” 


* 
— 
» 
- 
. 
. 
* 
* 
* 
2 
- 
at 
* 
* * 
. * 
26. 
- N 


0 
* 
** 9 
. LY » 


* 
9 % 1 
* — . 
* 7 * 
N 7 217 


% 
o 
„„ 


- 
pe a 
\ ral * — *, * 8 
1. 55 ' * ; 
"s \ © 8 * v . 
W 
* 24 _ * 29 , 
* L1H 8 JS S . 
Ao x 11888 
- # * 8 
1 
* + . 
4 Ci . 17 * 1 * U ” * 
8 * fs % 3 - % : 
1 = T 
1 — 7 2 - . 8298 4 
2 66 4 XII. 11 
? : - © 
. 48 , 
* . * 13 . — 4 z {1 21. 
55 
= « 4 * . * \ 4 g 
. he 7 of 8 
© 2 l : 
1 7 , 
1 14 A i l 1 * 
, , g * 4 1 
* 
. * oY : TY ' ? - Þ 
4 » . . of 5 4 
. 6 4 WIS 
. P 
3 
* * 4 
4 - * * 
* * * *\ 
* : : 
; , F 414.1 34. 
= : * 
= 2 - of * - oo . : 9. * 
o — * > 
e Ys 
5 is hy © GY -v . 
* F - % ” o * 
" p * 
4 p — . ' 0 * . 
Ar 1 o q 
? ” * * 
2 .*35 * 22 5 ih : 
f ” * 5 „ 
” b 
8 „ien 5 
) 0 a f ; 
c 44 31 924 AW 
* A 4 — 
: — - * © - 
; 5 I. 31 4 | 
% Sd 4 
9 8 . „ ” , 
r . <4 oo ++y et 77 _ 
1 ö | 
a " j 8 
4 Ss 6 0 0 * 5 1 t 
i 110 
p a , | , 
ö een ; 
* . 
. « i: GY * ** 7 
1 . — . 1161 
* 8 j 
. * - * 
| 8 5 . 4 27 1 . * 
: * = - . * 
8 4 * OS , 
v * ” Fr, Y % 1 
£3356, - fry | 
a , 
* 
. * 
1 
——ä— — noree «oe A” $4. — — — — 
* 


222090 „ «„ 


* 


—— — w WS =o—2s 


> 


mY , 
%\tf- >.,% 8 - 
Weir: © Bi ; 
: 66. 
N * 8 4 . * 
. * bk 3 20 " 
* - 


ers, 2 
os RE 


ee 
— 
5 
. | \ 47 
* \ 
- 2 — 


11 
4 I 
* 


* 
75 
757 


WH 
/ 


1 39min 
NN 
e + 7 | wi 


* oo & W WA f 
Mr WI | 19 
- « _— 2 2 2 - © << <<. oo 2 2 


* 


* * 


4 


* 
* * 
- 
a . | $8 
* 


1 215 ] 


nds with g. n with f. Alen 
Vi obſervat. page 200) 


r R OB L E M x. 


Upen the repreſentation of a line given, to 
draw the repreſentation of a ſquare. _ 


CA EL 


| When the given line is parallel to the uni- 

ing line of the working plane. - 
111 — working plane be the roof of the 

object fig. 65, whereof the vani/hing line is 
VL whoſe center is Z; but if the reader 
turns back to page 241 he will find there. 
was not room on the plate to lay down the 
true place of the eye, but that E Z was made 
equal to half the diſtance of the vaniſhing line 
V L. Alfo let t u, the given repreſentation of a 
line, be parallel to the van;hing line V L. 

Through the points t and v Www viſuals to 
the center Z of the vaniſhing line. Alſo lay 
from Z the diſtance Z 2 — to twice 2 F. 
Laſtly, draw u 2 cutting t 2 in x; and through 
x draw xy parallel to tu and cutting uz in 
y. then is the figure t u x y the repreſentation 
of a ſquare (VideF 21, 54 and 78.) 

EAS E IL 

When the given line is not parallel to tlie va - 

niſhing line f the working plane. 


Let the workin ny be the ground- 2 
hg. 65. whereof F is the vani/hing line, 8 | 


its 
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its center, and i, the place of the eye, Vide 
$ 28.. And let o p be the repreſentation of a 
line, upon which -it is required to, draw the 
repreſentation of a ſquare. 

Produce © p to its vamhing point L, and 
draw its diſtance line i L: on hie ne at i, 
make a ſmall ſquare (by E 1. 46.) obſerving 
the obſervation, page 200. produce its ſide 
i m, to H, ni draw the diagonal till it cuts 
the vaniſhing line H L in n. Then through 
the extremeties o and p of the given line, 
draw lines o q and pr tending to H, alſo 
draw o n, cutting pr in r. Laſtly draw r L, 
cutting o ꝗ, in q: then is the figure o p ꝗ r 
the repreſentation of a ſquare, For it is evi- 
dent the two triangles o q r and o pr are the 
repreſentations of triangles ſimilar to the 
triangles i m k and 11 k. Vide — 34 and 
page 200. 


Pp R OB L E M XI. 


ie repreſentation of a line being given, on it 
to conſtruct the repreſentation of a le | 
figure, Amilar to one given. 


e * 


When the repreſentation > the line given ts 
parallel to the vaniſhing line. 

Let V L fig. 66, be the vaniſhing line of 
the wor ling plane {which may either be e 
called or ever ſo oblique. to the ground or 

| rizontal 


17 1 


cizontal plane) and let 8 be its center and 
SI its dance. Alſo let a b be the repre- 
ſentation of a line parallel to the vaniſhing 
line VL, on which it is required to draw 
the repreſentation of a figure ſimilar to 
Ile. F a 099 

Through I let IB be drawn parallel to the 
vaniſhing line, on which by E 6: 18. let the 
fi IBCDEP be drawn ſimilar and in 
a like poſition with regard to I B, as the figure 
required to be repreſented is in regard to the 
line repreſented by a b. Reſolve this figure 
into triangles and find their repreſentatiori by 
problem 9 of this chapter. * 


Anather Method. 


When the figure to be repreſented is com- 
plex and conſiſts of many ſides, the laſt me- 
thod will be very puzzling and troubleſome. 
But the following, which is a little improve- 
ment of De Sargue's method of reticula- 
tion, will render the moſt irregular mult- 
angular figures almoſt as caſy to be repreſent- 
ed as the more ſimple and regular. 

The fimilar figure IB CD EF is con- 
ſtructed as before. I divide the fide 1 B 
which correſponds with the given line a b 
into any number of equal parts, and con- 
tinue the diviſions and number them each 
way from I as far as neceſſary. I alſo divide 
the given line a b into the ſame number of 
equal parts and continue the diviſions and 

| number 


= = 


number them in like manner. Then 
through the point a, I draw a line (8 ” 
to the center of the vaniſhing line.—Next 
hay on the perpendicularl S, the ſame diviſions. 
as are on IB, and continue them till they 
exceed the greateſt length of the fimilar 
_ IBCDEF, and number them as the 
gure ſhews. Alſo laying the diſtance 8 1 
on 1 line from 8 to i, I lay a ruler 
by i and the Everal divifions on a b and T 
this means obtain the diviſions on S a hic 
are to he numbered ſo as to correſpond with 
the diviſions on I S (Vide page 200.) we are 
now furniſhed with all the neceſſaries to de- 
termine the repreſentation required. 8 
Thus if I want to find = — 
of the point which correſponds to C in the 
fimilar Aga IBC DEF. through C, I 
draw a line parallel to I 8, "and I obſerve it 
cuts IB at about 5}, wherefore through 52 
on the line a b, I draw a line tending to S. 
Again through C, draw a line parallel to 
I B, and I obſerve it cuts IS at about 35 
* wherefore through 3+ on the line S a, I draw. 
a line parallel to a b and it cuts the line before 
drawn, in c, which therefore is the repreſen- 
tation of that point which anſwers to C in the 
ſimilar figure IBCDEF. In the ſame man- 
ner may the repreſentation of any other point 
be found, and the lines joining ſuch points, 
will be the repreſentations of the correſpond- 
ing ſides of the ſaid ſimilar figure. b 
* The 
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The reaſon of this proceed 
vious to need pointing gut, 
will. find by practice, that LY — 

reſentation + a fide will be beſt determined 
the former, and ſometimes by the latter 
— — ſo that by blending them properly: 
together, he will nn his labour and . rer⸗ 


* — tog oh- 


. eat. £561 25 'S mag 2 7 
. , * #4 * A * E II. win n 5 - 
When the given ine 1 no parathl 70 rhe 14 


line. A 

Let V (fig. 67. ) de the ranithing line of 
any working plane of which 8 is the center 
and SI the diſtance; alſo let i e be the re- 
preſentation of a line, on which it is required 
to draw the repreſentation of a regular pen- 
tagon (or any other figure.) I produce i.e 
to its vaniſhing point p. and draw I p. on 
which line I conſtruct a ſmall regular penta- 
gon IBCDE (having regard to the obſer- 
vation page 200.) This being done Þrefolye - 
it into triangles whoſe 1 be 
found by problem of this chapter. | 


Another Method... 


L The regular pentigon · I B C DE, e 
conſtructed on the dance line I p, as. before, 
through I, I draw a line IN, parallel to the 
vaniſhing line V L, and:on it, and alſo on 18 
(which is perpendicular to it) I lay any num- 
ber of ſmall equal diviſions, and numbet 

them 
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them each way, from I, as the figure ſhews : 
through E (which correſponds to the other 
extremity [a] of the given line) and any di- 
viſion on the line I N (as the fourth) I draw 
E 4, and through I, draw Io parallel to E A, 
and cutting the vaniſhing line in o, then 
draw n i through i, parallel to VL, and cut it 
in the point n, by a line paſſing through e 
and o; ſo ſhall inte be the repreſentation of 
a triangle ſimilar to I4 E; and becauſe I 4 
conſiſts of 4 parts, I divide n1 into 4 equal 

parts, and continue the diviſions each wa 
from i, and number them in a manner correſ- 
ponding to the numbers on IN: next I lay the 
diſtance I'S on the vaniſhing line from 8 to 
J. and drawing i 8, a ruler laid by I, and the 
ſeveral diviſions on ni give me the diviſions 
on i 8, which I number ſo as to correſpond 

with thoſe on SJ. thee? af 

The repreſentation of any angular point of 
the ſimilar figure IBCDE, ' may now be 
found by the ſame means as in the laſt caſe, 
(page 218) Thus to find the repreſentation 
of the point B;-through the point B, I draw 
a line parallel to I S, and it cuts I N at about 
45, wherefore, through 4+ on the line ni, 
I draw b S: alſo through B, a line drawn 
parrallel to I N, cuts I $ at about; of a 
diviſion on I S, above the point I, where- 
fore throught the point r, which is about 
+ of a diviſion, on i 8, below the point 
1 (Vide page 200) 1 draw,rb, parallel to VL 
| < cutting 
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cutting bs in b, which is the re yy 1 of 
the point which correſponds to B, in the mi- 
lar =o IB C D BY In like manner may 
the I \ the other t 


Point Ret ound. 
p * 0 BL * M XI. 


The rogy efentaniab wY a 1 bing hows; as 4 
N to en the: 1 & a circle. 


£518; 
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4 Fs E CUES 


When's the Ven 1. i eue the ven 


To explain the ſolution of this wales would 
only be to repeat what was e in . 
9, page 15: þ eo 


c A'S E f. er 
When the the given line is not gell to the va- 
niſding line 0 he * plane. 


Let VL, fig. 68, be che et line of 
any working plane, S its center, and SI its 
diſtance ; allo let ci be the repreſentation of 
the radius, of a circle of which, Cc is the re- 
preſentation of the center. 


; Produce 
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Produce ci to its vaniſhing point V, a id 
draw its diſtance I V: on any point of which 
2 C) as a center with the radius, CI de- 
ſeribe a girele (N. B. Had. the neargſ end (i) 
of the given line i e, been confidered as the tenter, 
the point 1 muſt have been made the center of this 
circle. Vide page 280.) through C, draw me 
diameter D B parallel. to the vaniſbin 
VL; and alſo through c draw d b el o 
VL. Draw IB, and produce it till it a> 

VE in e, and . — d b in b. Laſt- 


. niere t £3006 N 
For it is evident, that * is s-the repre- 


ſentation: of 2 triangle, ſimilar and correſ- 
ponding to C BI (Vide. page 20a) :wherefore 
0 ver is the — * a line * to 1128 


given” radius'c . 
It is caſy to perctive, that Fo in the cir- 


cte IB D any right line figure is. deſcribed, 


and-if, by hn la _ oblem the repreſentations 
of the — les of that figure are found, they 


will — ſo many points through which the 
elliphs, repreſenting the e circle, mh 
— ** 
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PROBLEM. x. 


epreſentation of 4 tircle- being gin 
fud th the repreſentation * its e 


Let nd mb (fig; 68) be the rep cata 
of a circle, Brust in a plane, whoſe vaniſfi- 
ing line is V L, whereof 8 is the center, and 
IS yhe ditance. "Through any point i, in the 
given curve, draw a line paral to the — 
ing line, and cutting it again in the poin 
Biſe& this line i l in the Tae ges 1. 16 5 
and through o draw o 
curve in the points m and n. ally, . pro- 
blem 1. of this chapter, divide m n into two 
parts n e and m c equal in repreſentation, and 
the point e is there med dy the tho center 
of the circle t 'the chien n 
mw T8 ? 

For il prints a chord parallel to. the 
vaniſhing line by F 54. alſo mn is a perpen- 
dicular paſſing through the middle (e) of it (by 
F 21.) and therefore is a diameter. by E 3. 3. 
the middle of PAY (0) muſt be the center. ; 


PROBLEM av. 


Through any three points (not fi tuated in 
right-line) in any working plane, to draw the 
repreſentation of a circle. 


Let 
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Let V L (fig. 69) be the vaniſhing line of 
the working plane, S its center and SI its diſ- 
tance, and let A, B and C be any three points 
through which it is required to draw the re- 
preſentation of a circle, 1 

Draw lines joining the given points and 
forming the triangle A B C and: produce the 
fides to their vaniſhing, points V, v and L., 
alſo draw their dance lines IV, lv and IL. 
Then conſidering I as the point correſponding, 
to the neareſt angle C of the triangle ABC; 
at any diſtance from it, draw a b parallel IL, 
the diſlance line of the moſt remote fide AB 
of the triangle AB C. Then will the, tri- 
angle Ia b, be ſimilar and correſponding to 
the triangle repreſented by A B C ( Vide page 
aco.) Ee * e 
Through the three points I, a, b, deſ- 
cribe a circle (by E. 3. 25.) and from its center 
o draw lines to the extremeties of either fide. 
of the triangle (as to I and b.) produce 10 
to its vaniſhing point m, and through C(which. 
correſponds with I) draw C m, alſo through 
I draw In parallel to bo, and through B 
(which correſponds with b) draw n B curing 
CminO. Then is O the repreſentation o 
the center of the propoſed circle. Through 
o diaw the radius or parallel to the vaniſhing 
line VL, and draw Ir cutting V in p. alſo 
through O draw O R parallel to VL, and 
from C draw C p, cutting O R in R: then is 


O R the repreſentation of a radius of the 
| propoſed 
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ropoſed circle parallel to the vaniſhing line, 
as whence the repreſentation — may 
be determined with as much exatneſs as we 


leaſe, by problem g. page ge 127. | 
N 1 8 many other ways of ſolving 


this problem, but tlie above is) the moſt 
exact and 2 very 3 8 points 
ven, if no great exactneſs ä 
Wurd may eaffly be found, — 
lines from the extremeties of 2 ſide of 
the triangle I a b, to interſect each dther in 
the citcùmferenee of the circle: Ir b;. and 
then finding the repreſentations of thoſe lines, 
which, interſecting each other, will give a 
| fourth point, through which, the ellipſis re- 
N the Er . F 7 


= 
2 1 81 


c Foſſe» 
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w e 
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1 cv 17 F:a ray, proceeding from the ſun, to 
any enlightened object, be intercepted by an 
- opaque point, there will be an-exclufign of 
light on that object in the point Where it 
would have been cut by the ray had iti been 
ſuffered to paſs. This diminution of light is 
called the ſhadow of the ſaid opaque point on 
the faid object. Thus a ray, from the ſun 
at 8 (fig. 70) being intercepted by the top of 
the — its ſhadow is formed on the front of 
the houſe in the point t, where the ray would, 
if produced, cut the ſaid front. 

CVI. The ſun being at an immenſe diſtance, 
the rays which come from it to any enlighten- 
ed object, may be eſteemed parallel. The 
ſun's rays muſt, therefore, be either parallel 
to the picture, or equally inclined to it. 

CVII. If we ſuppoſe the rays coming from 
the ſun are parallel to the picture, their repre- 
© ſerttation” - parallel lines (by $-53) where- 
fore, if RS, fig. 70, be aſſumed for the re- 


preſentation of a ray iſſuing from the ſun, 1— 
rallel 
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rallel to the picture, the repreſentations of all 
other rays c from the ſun, muſt be 
drawn parallel to S; — that, if we would 
draw tlie repreſentation of a ray, paſſing by 
the top of the ladder, or the bottom corner 
of the ſign, &c. we muſt draw lines through 
thoſe points parallel to R 8. 

CVIII. But ff the rays which come from the 
ſun are not parallel, their r will 
e f point 8, fig. 2 byy 
2 which muſt therefore be given ot aſſumed. 

he repreſentation of a ray pathng by any 
point in the picture, as the top of the lamp, 
the bottom o the ſign, &c. (js 4 ling drawn 
from the deſired —4 to (5) the vant bing 


the ' ſolar 
| ei Thc Die von point of the. Alen maps is 
that; point on the picture (P, fig. 72); where 
It is 25 by a ray paſſing from :the fun 0 
through the- eye (I.) 

6 s point wilt be below the horizontal line 
if tlie eye is between the ſun and the picture, 
but * it if the picture is between the ſun 

and the e | p 
CX. ay opaque t be interpoſed between 
the ſun x97 an enlightened — a plane of 
aſſing from the ſun to the ſaid line will 
be excluded from falling on the enlightened 
plane, and Will cauſe a —— ſhadow an 
that part of it which would have been cut by 
the ſaid plane of rays, had it not been inter- 
depded. Thus the rays paſſing * the ſun 
G. 
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(8, bg. 70 and the lamp iron, ſign iron, &c. 
orm planes, whoſe interſections with the 
planes of the ground, the cellar and the 
Front of the houſe, mark on thoſe planes the 
ſhadows of the ſaid opaque lines. 2 451 


THEOREM XXI. 5 


| cxi. The ſhadows of all lines which are pa- 
rallel to each other, upon the ſame plane, of up- 
on parallel planes, will be parallel. 


DEMONSTRATION. . 


For the ſun's rays are parallel (by 5 106.) 


alſo the opake lines are parallel by el 
wherefore the planes of rays muſt be 
Tel (by E. 11. 15.) and their ſections by the 


fame plane, or by parallel planes, muſt be 
parallel (by E. 11. 16.) that is (by 8 cy! 
their ſhadows, upon the fame, or * 
planes, are parallel. 


THEOREM XXII. 


CXII. The ſhadow a b, (fig. 72. ) which. aty 
right line (AB) cafts upon a plane (W) to 
lich it is parallel, will eule to the 1 


tine (AB). 
DEMON- 
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DEMONSTRATION.: 


For face; the line AB is parallel to the 
plane W, (which may repreſent a wall) a 
rr P may be paſſed by it, which ſhall be 
parallel to W, (Vide & Fo.) then the line 
A B, and its ſhadow a b, "i the ſections 
of theſe two planes, by a plan of rays a A 
Bb, paſſing through the ſun, 15 muſt bs mow” 
rallel K. by. a6) N 


COROLLARY 1. 


CXIII. Hence, i the given plane and fas 
parallel to each other, and to the picture alſo, 
the repreſentation of the ſhadow agil be parallel 
to the repreſentation of the line which cauſes 
zt : for in this caſe, both the opaque line and 
its ſhadow, being parallel to each other and 
to the picture, muſt be repreſented by lines 
* to them and to each other (by | $3- 9 


COROLLARY. II. 


CXIV. But if the given plane and the arv 
parallel to each other, but not parallel to the 
picture, the repreſentations both of the given 
line and its ſhadow will tend to the Joue van- 


Ming point (by $ 170 
2; THEOREM 
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THEOREM. XXL. 


CXV. If the rays proceeding from the Jun (8. 
fig. 73.) are parallel to the picture (P). the a- 
dows (b C, b C, &c.) of all lines (BC, BC,) 
that are parallel to the picture, on any — 
Plane (G,) will be parallel to the entering line 
(EN) gf that plane (G.) . 


DEMONSTRATION, 


For the rays Bb, Bb, &c. which come 
from the ſun 8, as well as the opaque lines 
BC, BC, &c. being  paralel to. the plane 
of the picture, by ſuppoſition, the planes 
of rays BCb, BC b, &c, mult be parallel 
to the picture P. (by E. 11. 15.) but be- 
cauſe theſe parallel planes B C b and P are 
cut by the plane G, the ſections b C and EN 
are parallel (by E. 11. 16.) QE. DP) _ 


POROLLAARE. 1 


CXVI. Hence the ſhadows b C, b C, &c. of 
lines BC, BC, &c. which are parallel to the 
Picture, cauſed by rays which are parallel to the 
picture upon any plane (G) which is oblique, 
muſt be repreſented by lines parallel to the van» 
Ming line (VL) of that oblique plane G, for 
we have proved that the ſhadow b C, is _—_ 
lel to the entering line EN, wherefore i 

| Mn mu 
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muſt be repreſented by a line parallel to the 


faid entering line (by $545) or to the vaniſi- 
ing = (by d 6. hw: 


THEOREM XXIV. 


cxvn. 77 the 2 4 rays are ob que 40 7. 
picture, thoſe. rays which paſs by any de (B C, 
BC, fig. 72.) that is parallel to the pitture 
(P) will form an oblique plane (B b C) whoſe 
vaniſhing line (U) will paſs through the van- 
iſhing point ([) of the ſun's rays, and will be 
— to the repreſentation B c) 215 ue 
line (B C). 0 


DEMONSTRATION, » 


Let I be the late of the oe, 28 
fight, and I C a ſolar ray paſſing through it, 
and cutting the picture (F) in ſ; then is 
the vaniſhing point of the ſun's rays (by 
$ 109.) Alſo: through ſ, let U be drawn 
on the picture P, parallel tob c (which is the 
repreſentut ion of B C) then will ſ U be pa- 
rallel to B C (by & 52 and E. 11. 9.) then 
becauſe ſ 1 is parallel to B b (by 5 106.) 
and fU to BC (by conſtruction) a plane 
paſſing by UIY is parallel to the plane of rays, 
B Cb. (E. 11. 15.) And becauſe it paſſes 
thtough the eye, it is the vaniſling plans of 
the plane B C b; and its interſection, { U, 
with the picture P, will be the vaniſhing line 
of the faid plane of tays, B C b. (by $ e. 

Q4 14. T 


1 
THEOREM XXV. 


CXVMI. The rays (Bb, Aa, &c. 17575 and 
73.) which paſs Pe any opaque line (A 

&c.) that is inclined to the picture, (P) ma IT 
an oblique plane, (A B ba) whoſe vaniſhing line 
(8 V) dl be the repreſentation 'of a ray of 
the fun, drawn through the vaniſhing point (V) 
of the given, line. {Vide q 107 and 108.) 


DEMONSTRATON., 


Suppoſe the ſun's rays to be parallel to 
the picture, (P, fig. 73). Through I, le 


place of the eye, ſuppoſe I V drawn parallel 
2 the opaque line (AB) in queſtion, and cut- 
ting the picture in V, then is V the vaniſi- 
ing point of the ſaid opaque line. (by & 9.) On 
the picture, through V, ſuppoſe V to be 
drawn parallel to the lun s rays Bb, a A, 
&c. Then ſince V I and VC are reſpectively 
parallel to Ab and B b, a plane, V I MI. 
paſting by the former, will be parallel to 
the plane of rays, A a Bb, paſſing by the 
latter; and becauſe it paſſes 'throug h the eye, 
a) will be its vaniſhing plane, (by 8 4 and 
V will be its van/hing line; but the ſame 
line, VL, is the repreſentation of a ray drawn 


through (V) the vaniſhing point of the qpaque 
line, AB. \ (by 107. TE D. 


CASE 
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CASE. 


If the ſun's rays are oblique to the picture 
b. fig. 72.) the demonſtration will be nearly 
the — For if I ſ is a ſolar ray paſſing 
through the eye, and cutting the picture in 
ſ; alſo if I Vi is parallel to the opaque line, 
A B, then is V the vaniſhing point of A B, 
(by F 3.) and ſ the vaniſhing point of the 2 
Ja rays. (by F 108.) Again, becauſe I V and 

If are reſpedtively parallel to A B and Bb, 
the plane, V If is the vaniſhing plane of 
A Bab (by E. 11. 9. and 9 3.) and 8 V is 
its vaniſhing line ; but 8 V is the repreſenta- 
tion of a ſolar ray drawn — the Joint 


V. (by $ 108) QED. 
THEOREM XXVI. 


CXIX. If the plane of ravs, (A Ba b, fig. 72 
and 73.) which'paſs by any opaque line, (AB) is 
oblique to the picture, (P) the point (V) where 
its vaniſhing line (1 V) cuts the vaniſhing line 
(VL) / any obligue plane, (G) will be the 
vaniſhing point of the\ ſhadow (a b) of the ſaid = 

_ line (A B) and all its paralkls, upon the 
5 oblique plane, ) PF: any need ern 8 
rallel to it. 


DEMO N- 
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DEMONEITRATION. 


For the ſhadow, a b, (fig. 72 and 73.) of 
line, A B, -upon any 8 is t * * ö me 
ſection of the plane of rays, A B a b, 'paſ- 
fing by the faid line, A B, with the aid 
ow G, (by F 110) conſequently the 
ſhadow, ab, being in the plane of rays, A B 
a b, its vaniſhing point muſt be ſomewhere 
in the vaniſhing line (1 V) of the plane of 
rays. (by § 87. Alle the ſaid Pala b) 
being in the oblique plane, G, its vaniſhing 

oint muſt be ſomewhere in the vaniſhing 
ine, V L of. the plane G: wherefore ſee- 

ing it is in both theſe vaniſhing lines VL. 
and V \, it muſt be in their interſection (v.) 
The reſt of the propoſition i is manifeſt from 


F111 and 17. 


„ E MK. M A. 


cxx. If a plane of r (AB a b, fig 2) 
paſſing by an opaque line (AB) cuts a plane 122 ) 
that is parallel to the ſun's rays, the ſeetin 
(b B) will be 4 ray tending to the ſun. 
In this caſe, ſince both the B AB 
a b, and B C b paſs through the fun, (5 106) 
their interſection, B b, muſt paſs. e 


the ſun. 


CORO L- 
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COROLLARY, 


XXI Hence the ſhadow (B b fig-73,) gf aw 
right line whatſoever (as AB) upon @ plane 
65 Ch) 10 the ſun's rays, will be a ray 
paſſing through the ſun (Vide F 110) and its ſec- 
tion (B) with the giuen png (B C b) alle fuck 


ſhadow (B b) — be of infinite extent, be- 


cauſe the ray (A a) paſſing through the other 
end (A) of the Lv line, will never cut the 
given plane ( 

N. B. wines . I a plane that is 
parallel to the ſun's rays, cannot receive a 
ſhadow ; becauſe the ſun's rays do nat cut 
it, but paſs by it, (Vide q 105.) nor can ſuch 
a plane be ſaid to be enli — by the ſun, 
becauſe none of its rays fall on it ; I conceive 
therefore, that what Ozanam and ſome other 
writers ay of an infinite ſhadow is rather 
abſurd. It muſt be owned, however, that 
if the plane is very near parallel to the ſun's 
rays, a ſhadow may be formed on it, which 
will very nearly tend to the ſun and be of 
great extent, | 

The foregoing theorems and obſervations 
will enable us to find the repreſentation of the 
ſhadow of a right line upon any plane what- 
ſoever; but to render every thing ess 
intelligible, I ſhall give a praxis of all that 
has ben ſaid on this ſubject. 


E X A M. 
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EXAMPLE. 
When the a s rays are Parallel fo the big. 


In fig. 50. we ſuppoſe the ſun's rays pa- 
rallel to the picture; wherefore their repre- 
ſentations, which ate parallel to each other, 
may alſo be parallel to any aſſumed line, as 
R S. (Vide Q 10”). 

HL is the horizontal line, 
C is the center of the picture, 
VI is the yaniſhing line of the front of 
the cellar, * 2; 
Um is that of the cellar door whichvis 
open. 
CU is the vaniſhing line of the oblique 
| front of the houſe. 
Theſe we ſuppoſe were determined when 
the repreſentations of theſe objects were 
drawn on the picture. 

The lamp- poſt is parallel to the figure 
wherefore its ſhadow pon the ground is pa- 
rallel to HL; (by & 116.) upon the cellar door, 
its ſhadow is parallel to Um, and upon the 
oblique front of the houſe its ſhadow is pa- 
rallel to C U, where it is finally determined 
by a ray ws through the wy of the lamp. 
(Vide $ 107 

The Hader! is oblique to the picture; its 
vaniſhing point is A. A L is the repreſenta- 


tion of a ray drawn through A, C Vide $107;) 
cut- 
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cutting HL in L, VI in a, Um. in b, 
and C Vin c. Then this line, A L, is the 
vaniſhing line of the plane of rays paſlin 

by the ladder : 22 Art. 118, Caſe 15 
Wherefore, by F 119, the ſhadow of the 
ladder on the ground tends to L.; on the 
front of the houſe it tends to c. 17 tho 
parallel front, M, of the cellar, it is 5 

lel to RS. /Yide Art. 107 and 121.) 


| lant front of the cellar it tends to a. | of 


the cellar. door it tends to b. On the oblique 
front of the houſe it again tends to c; and 
is finally terminated by a r 1 from the 
top of the ladder, parallel to RS. (Jide 
$ 107.) I have here traced the Ford of 
the ladder, progreſſively, from. its. bottom to 
its top. But it muſt be remembered, that 
the ſhadow-on the lower part of the front of 
the houſe and on the parallel front (M) of 
the cellar, will be hid by the ſhadow of the 
cellar door; which therefore ſhould.. have 
been found firſt: And when we had traced 


the ſhadow of the ladder Hou, the ground 


to (d) the bottom of the houſe, Py mi 


have drawn d c to the vaniſh ing point 112 of | 


the front, and cuttigg it by a ray, parallel to 
RS; Tide 5 10%.) the, 1 of the top 
would be obtained the ſame as before; from 
whence the ſhadow on the top of the, cellar 
and the top of the ler door might have 
been drawn backwards. This i is only men- 
| toned as a hint that the Kane, y üling 

is 
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his ſagacity, will ſometimes ſave trouble. 
Let us now trace the ſhadow of the cellar 
door—Its edges are parallel to the picture, 
and its ends tend to p (which is the center 
of its vaniſhing line, U m.) Through p, 
draw pn, parallel to R 8, and it is th 
vaniſhing line of the plane of rays paſſing by 
the ends of the door,” and cuts UC in o and 
HL in n. C Vide g 118 and 119.) Wherefore 
from the lower corner of the cellar, r, draw 
a line tending to n, and cut'it in q, by a 
line drawn through the neareſt lower corner 
of the cellar door, parallel to R S. Tue 
107.) And by this means L get the ſhadow, 
qr, of the lower edge, which falls wholly 
on the ground. The ſhadow of the neareſt 
parallel edge, on the ground muſt paſs thro' 
q, parallel to H L, (by § 116.) and on 
the door of the houſe it is parallel to UC; 
where it is terminated by a line drawn thro 
the upper corner of the cellar door, parallel 
to R S. {Vide'$ 167.) From this termind- 
tion we trace the ſhadow of the upper end of 
the cellar door, which on the door of the 
houſe tends to o, (by d 119.) and on the 
receſs, from the front of the houſe to the 
door, (which receſs is parallel to the picture, 
and conſequently to the ſun's rays) the ſha- 
dow (if any) will be parallel to RS -i(by'F$ 
121.) The ſhadow of the cellar door is now 
finiſhed, for the reſt becomes hid by the door 
Itſelf, I ſhall next trace out the a” 
e 
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the pent-houſe over the door; the ſhadow of 
its parallel edges, on the front of the houſe, 
are parallel to UC (by '$ 15.) and are 
terminated, by lines drawn through the cor- 
ners of the pent-houſe, parallel to RS / Ni 
$ 107.) Alſo the ſhadow of the oblique 
edge of the-pent-houſe, on the front of the 
Houſe, and the door will tend to C *(byY 
114.) Alſo its. ſhadow on the receſs of the 
door (if any) will be parallel to RSS Niue 
'$. 107. and 121.) The fign, with the iron on 
which it hangs, and the upper iron which ſup- 
ports it, are all parallel to the picture and con- 
ſequently in the ſame plane with the ſun, 
wherefore, it is eaſy to conceive, the ſhadow 
of all theſe will be one right Ine, paral- 


lel to UC, (by ris.) and paſs through the 
point where the ſign iron cuts the front of 
the houſe; and the point ꝗ in this line, where 
it is cut by a line parallel to R S, and paſſing 
through the corner of the fign Q will be the 
ſhadow.of that corner. (by d , 2075) , Allo a 


parallel to RS, through the point (where | 
the three irons which ſupport the ſigh, meet) 
gives the d for the ſhadow of, that point; 
wherefote, E d is the ſhadoy of the oblique 
iron (F D) on the front of the houſe; but 
this ſhadow croſſes the middle window, and 
therefore the learner muſt recolle&t that on 
the farther receſs of the window, the ſha- 
dow will be parallel to RS (by & 107. and 
121.) and on the plane of the window it — 
"FM ten 
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tend to the ſame vaniſhing point as F D does 
(by & 111. and 17). 

We have now done with the oblique front, 
and muſt proceed to the parallel 5 on 
which, properly ſpeaking, no ſhadows can 
fall, (Vide note, page 235.) becauſe this front 
is in the plane of the lun's rays ; therefore, 
to be conſiſtent we muſt ſuppoſe the ſun not 
to be quite parallel to the picture but to be 
ſo poſited as to caſt on the parallel front ſuch 
ſhadows as we obſerve the ſun caſt on a level 
plane, when it has been riſen about five or 
ten minutes, which are all parallel to each 

other and of a very great adh. We have, 
therefore, only to obſerve concerning the 
ſhadows repreſented on this plane, that RE 
are all parallel to each other and to R 
Vu; 52, 107, and 121. 


BXAMPLE 1. 


Mien the ſun's rays are ebbque to the pieture. 


In fig. 71, the ſun is ſuppoſed behind the 
ſpeRator, (as in fig. 72.) and 8 is aſſumed 
any where below the 4 — line, H L, for 
the vaniſhing point of the ſun's rays. Vide 


§ 108 and 109.) 
The ſame objects are drawn in this Cheme 


as in the laſt, and I ſhall inveſtigate their 
ſhadows 1 in the ſame order. 


H 
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HL is the horizontal line, 
V1 is the vaniſhing line of the cellar, 
u H is the vaniſhing line of the cellar 
door, which is how opened on the 
fartheſt ſide of the cellar, ' And 
UC'is the vaniſhing line of the oblique 
ſide of the houſe, | 
The lamp-poſt is parallel to the picture, 
1 ol L, drawn through 8, parallel to 
the vaniſhing line of the plane of rays 
8 ing by it: (.; 117.) this cuts HL 
in L, VI in V, and u H in u: wherefore, on 
the ground, the ſhadow tends to L; and it 
ſhould be continued by an occult line till it 
cuts that part of the bottom of the houſe 
which is hid by the cellar, through 3 
point a line drawn parallel to the lamp- poſt 
will repreſent the ſhadow on the front o Us 
2 (by d 113) where it may be terminated by 
drawing a line t Bar: the top of the lamp and 
the — S. (Vide & 168.) To Fodor + its 
ſhadow on the cellar door, we muſt take 
notice that the corner (a) of the cellar door 
touches the front of the houſe, and that 
u H cuts UC in b, wherefore a h is the line 
in which the cellar door would cut the front 
of the houſe if it was continued to it. But 
a b cuts the ſhadow of the lamp- iron in c, 
then a line drawn through c and u (ide 
F 119.) will be the thadow 'of the lamp- 
iron on the cellar door. | 
The 
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The. ladder is oblique to the picture, 
and A, is its vaniſhing: point; wherefore 
AS is the vaniſhirg line of the planes of 
rays paſſing by its ſides. (Vide 5 118.) But 
this line (AS) cuts u H in d, Vl in e, 
HL in f, and UC ing; wherefore, (by 
F 149.) the ſhadow of the ladder on the 
ground tends to f (and let it be continued by 
occult lines till it cuts the bottom of the 
front of the houſe) on the front of the houſe, 
it tends to g, on the parallel front of the 
cellar the ſhadow is parallel to AS (Vide 
§ 54 and 6.) on the cellar door which is ſhut, 
the ſhadow of the ladder tends to e, and on 
that which is open, it tends to d. 

The ſhadows of the ſign and its irons fall 
wholly on the oblique front of the houſe and 
the receſſes of the windows. The horizon- 
tal iron k1 is parallel to the picture, wheres 
fore, 8 G drawn parallel to the ſaid iron, is 
the vaniſhing line of the plane of rays- paſſ- 
ing by it. (Vide 5 117.) But SG cuts UC 
in h, which is the yaniſhing point of the 
ſhadow of the horizontal iron (KI) and the 
top and botom of the ſign on the front of 
the houſe : wherefore I draw k h, and cut it 
in o by a line drawn thro' I to S. Through 
o, I draw a ſhort line perpendicular to ta 


horizontal line, and cut it by a line drawn to 
S from the point where the other two irons 
(m} and n]) unite, and fo obtain the ſha- 
| dow 


14 


dow of that point, to which I draw lines 
from m and n, an&they will be the ſhadows 
of the ſaid irons on the front of the houſe. 
To obtain the ſhadow of the ſign, I produce 
its ſides, till they cut the iron k I in ꝗ and r: 
through theſe points lines drawn to 8 give 
the ſhadow of thoſe points by cutting K h: 
lines drawn through theſe points of ww, 
lel to the perpendicular edges of the ſign, 
will be their ſhadow (Fide F 114.) whoſe 
limits will be determined by drawing lines to 
S from the lower corners of the fign. The 
ſhadows of the fign-irons are broke by the 
receſſes of the windows, concerning which 
we may obſerve, that beckuſe k I and nl are 
parallel to the picture, their ſhadows on the 
parallel receſs of the fartheſt window will be 
repreſented by lines parallel to them: (Via 
§ 113.) alſo, on the oblique plane of the 
window they will be parallel to their ſhadow 
on the front of the houſe already found, and 
confequently will tend to the ſame vaniſhing 
ints, which are found by producing the 
aid ſhadows till they cut the vaniſhing line 
UC. The iron m1 is parallel to the hori- 
zon and oblique to the picture, ſo that if pro- 
duced till it cut the | horizontal line, we 
ſhould obtain its vaniſhing point (by 6 88.) 
to which a line drawn from 8 would be the 
vaniſhing line of the plane of rays 
by m1; (by 5 118. then — . 


2 parallel 
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parallel receſs of the windows, would be pas 
rallel to this vaniſhing line (which it is eaſy 
to perceive would be nearly parallel to the 
horizontal line, and may be drawn by gueſs, 
as the ſaid ſhadow is of ſhort extent). Alfa 
the ſhadow of m on the plane of the window, 
being parallel to its ſhadow, m o, on the front 
of the houſe, will tend to the ſame vaniſhing 
point, which may be found by producing 
mo till it cuts the vaniſhing line UC. 

It will be needleſs to deſcribe how the 
other ſhadows on the oblique front of the 
' Houſe are found. But I ſhall deſcribe; the 
method of obtaining the ſhadows of the lamp 
and its irons on the parallel front. 
It will be evident on the leaſt reflection, 
that every ſhadow of a line, on a plane pa- 
rallel to the picture, is parallel to the picture, 
and therefore muſt be repreſented by a line 
parallel to the vaniſhing line of the plane of 
rays which cauſes it. (by § 44.) The 
iron BD has C for its vaniſhing point, con- 
ſequently (by F 118.) SC is the vaniſhing 
line of the plane of rays paſſing by the 
ſaid iron BD; wherefore its ſhadow muſt be 
a line drawn through D parallel to C 8, and 
if it is cut by lines tending to 8, from the 
end of the iron BD, and alſo from the 
points where the other irons join it, the ſha- 
dows of thoſe irons will be obtained. The 
ſhadows being thus found on the 14 
OT ee eg OOTY 
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frotit Uf the houſe, they may tafily be broke 
into'the receſs of the window, remembering 
that on the oblique receſs: the fadaw'of che 
iron B D tends to C (by Art. 1g. beeauſe 
that receſs is parallel ta the iron BD. Alſo 
the ſhadows of the other irons on tie mw 
of the Window will be parallel to'thoſeparts 
of their ſhadow' which fall on the front of 
the Houle. - Bvery thing! elſe is too obvious 
to need farthet explanation.” ie on laftereg 

In fig. 72. is the repreſentation of two 
rows of houſes, one ſtanding on level ground 


and the other on a hill deſbending from the 


picture. H L is the horizontal line, C its center, 


and II O is its diſtance: VI parallel to E L is the 


vaniſhing line of tlie hill, f is its center, H'C 


its diſtance, and the angle CH f meaſtres its 
declivity: (Vide pag 3 Kroz.) Alſo S is 
0 


the vaniſhing point of the ſun's rays: from 
whence, how the repreſentations of the ſe- 
veral objects, with their ſhadows, are deter- 
mined, is propoſed as an exerciſe for the learn- 


er's fill. But it may be proper to ſay a few 
words concerning the ſhadow of the poſt on 
the caſk, and of che caſe on the ground. 


L Mis the vaniſhing line of the ends of the 
caſk, and H is the vaniſhin g point of its axis 


(A D. From A the ris 'of the” neareſt 
end of the caſk; I draw a perpendicular, cut- 


ting the ground in g, (which muſt be a little 
below the circular chime- 1354, becauſe the 


R 3 caſk 
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eaſk reſts en its bilge) through g draw g LL, 
which is the ſection of the head of the caik 
with the ground, Alf through B (the bot 
tom of the . poſt) draw BN, which repre- 
_ — ſhadow of = . the ground: 
through an (3) in the circumſerenos 
of the bad of the 


— ns Fang of pn he — 
g. and cutting g L ip i: i, draw 
i H cytting BN in k: through k, draw k m 
parallel to 3 i. Alſo through 3, draw a line 
teading to H, or a little above or below it, 
according as is thought negeſſary on account 
of the bilge of the cafe; and the point m, 
where this line cuts k m., will be one point 
through which the ſhadow of the poſt muſt 
Paſs, For it is evident that ik m i the 
repreſentation of a plane perpendicular to the 
ground, and whoſe upper {ide 3 m very early + 
agrees with the ſurface of the caſk, and that 
k m is the ſhadow of the poſt on that plane: 
fo that m is fituated in the ſhadow of the 
poſt, and alfo an the ſurface of, the caſk. 
More points may be found by repeating the 
operation; but when two or three points ate 
found, the curve, repreſenting. the ſhadow, 
may be drawn by hand, as great exactneſs 
would be needleſs. To find the ſhadow of 
any point in the head of the caſk on the 

round, as the point 1, through its ſcat g, 
— g N, and draw 1 8 cutting it in o. In 
like manner may the ſhadows of other . 


12 J 
be found, and a curve drawn throu gh them 
marks the boundary of the ade but to 


be very exact in theſe kind of ſhadows 


would be as uſeleſs as tedious: for when 
the mind is informed by ſcience, the hand 


may often be permitted to ſuperſede the ruler 


and compaſſes. 
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Of ſhadows cauſed by a candle or lamp. 


| A S the repreſentation of a room by can- 
dle light is not often wanted, and as it 
would be needleſs: to determine the ſhadow 
ef every ſmall article of the furniture, with 
ſtrict geometrical rigour, the importance of 
the ſubject of this chapter, will not -intitle 
me to treat it with prolixity: at the ſame 
time the inveſtigation of righit-lined ſhadows 
being not very difficult, and as it may exer- 
ciſe and entertain the mind, and enlarge the 
readers conceptions of the art; on this ac- 
count (more than for its real fervice in the 
practice of the arts) a total omiſſion of this 
ſubject would be faulty in a work of this kind. 
CXXII. If we conſider the ſhadow of any 
object upon a plane when caufed by a candle, 
it will be evident that ſuch ſhadow is the 
perſpective repreſentation of that object on the 
ſaid plane. For the rays paſſing from the 
candle to the object are the fame as would 
paſs from the object to an eye fixed in the 
place of the candle; and the ſection of theſe 
| Tays, 
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rays with any plane, mark on that plane, in 
the former caſe, the ſhadow of that object, 
and in the latter, its per ſpet3rve . erg | 
("op 2 575 2.) | 5 
| IL. In fig 8.75 is the eee of 
a infide of a room, of which the floor, * 

the ceiling, Z, and the ſides, T and V, | 
perpendicular to the picture; the fide, W. Ss 

parallel to'it, and the fide, X, is oblique to. 
the picture. Alſo let I, be the repreſentation 
of e flame of a candle: but before we can 
form any idea of the ſituation of the point I, 

we muſt know in what point ſome line drawn 
through it in a given poſition, will cut either 
the flobr, ceiling, or ane of the ſides of 
the room. Thus if we know that I a is pa- 
rallel to the picture, and\cuts the ſide T in 
the point a, then the poſition of the ſaid 
pr I, to any of the other planes, may 
bl _ = py by the 1 4525 


Key 


PROBLEM: 


cxxlv. The repreſentation of BITE a a) 
pardlkl to the pithurt and paſſing: through the 
Ah (1). being givan, and alſo its \interſettion, 

bi ſome plane (T) whoſe "yanifhing" line 
(a C) i — Yo find the inter ſection be 8) of 
a plane Paſſing through the light (I) parallel to 
the picture, with any other plans (as F, V, or X) 
whoſe vaniſhing line (HL, uC, or UH) i giuen. 
| Through 
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Through a, I draw- a line (a b) parallel 
to the vaniſhing line- of the given plane, 


T, and it cuts the ground in b. Through 
b, bS, drawn parallel to the vaniſhing line 
of the ground, cuts the plane, V, in ce; and 
the plane, X, continued, in d: through c and 
d, lines (ce and df) drawn parallel to“ the 
vaniſhing lines of the planes X and Y will be 
the ſections of a plane paſſing thro' the can- 
dle, and parallel to the picture, with the ſides 
of the room X and V, and be is its ſection 
with the ground plane F, all which is evi- 
dent from 5 54, and E. 11. 15. 


PROBLEM UH. 


| ye Having the 6. — = N 405 

3) of a line given; and the paints (P an 
oy tuo lines (NQ and MP) draun from 
it, parallel to each other and to the picture, 
cut a plane, F, whoſe vaniſhing line (H L) & 
given; to find the vaniſhing point (V) of that 
line, and its interfettion with any other plane (X) 
whoſe vaniſhing line (U H) is given. 

Through P and Q draw a line, and 2 
duce it till it cuts the vaniſhing line HL in 
L: through L draw L V parallel to NQ or 
MP; alſo preduce NM till it euts VL in 
V ; then is V the vaniſhing point of N M. 


For the vaniſhing line of a plane e 
QP, muſt paſs through L (by 5 8.) 


the vaniſhing line of a plane paſſing by N . 
| | muſt 


21 } 


muſt be parallel to it. (by $ 5+) wherefore 
V L is the vaniſhing line of tg play which 
paſſes by N Q and NL. but PN and MN 
are alſo in the fame plane (by E. 12. 2 
wherefore the point V, —— MN produced 
cuts VL, is its vaniſhing point (by 5. 88.) 
The former part of our problems being ed d 
the latter is eaſily effected. QL cuts the 
plane X in 55 now in this example the van- 
Ching line V L is parallel to the, vaniſhing 
line * the plane X; whezefore the. planes 
- Yreſented by X and VN Q interſect each 
er in a line EN to the picture Wi $ 
75 and therefore the repreſentation of 
interſection muſt be parallel to (V L, or, to 
UH) the vaniſhin Mine of the plane X (by 
§ 54-) wherefore g h drawn, parallel. to VL, 
is the ſection of the plane VL N 805 
the plane X; and the point h, in which it 
cuts NM produced, muſt be the point in 
which the ſaid MN cuts the plane X: in 
like manner we find that MN, if produced, 
would cut the plane Y, produced behind X, 
in i: alſo it would eut the plane W produced 
behind X in the point k, and it would cut 
the plane F in the point l, and the l 
produced behind V, in m. | 


COROLLARY.. 


CXXVI. Ei ſelſceui dent that the ſha un 
line (MN) on a plane (X) muft paſs ey, that 
Point 


E 
| point (h) where the ſaid line, (M N) abe 
produced, cuts the ſaid plane. N 
For this reaſon, the ſhadow of the line; 
MN, on the plane V, paſſes through i; and 
on the plane F, it paſſes through l. 


P R O B IL. E M i. 


CXXVII. The repreſentation (M N, fig. 73.) 
a line being given, thro' the flame of the candle 
(I) to draw the repreſentation (VI) of a line pa- 
rallel to it. ad. Jo find the interſeftion (p) of 
this line (VI) with any plane, X, / 70/10 
vaniſting line (H U) or poſition is Enoun/. 
And, zd. To prove that the Jhadow of any 
line (MN) and of all lines parallel to it on 
| "any plan? (X) tends to that point (p) where it 
| is cut by a parallel (VI) drawn through the 
flame of the candle or lamp. An 
If the vaniſhing point V of the given line 
MN is known, the firſt part of our pro- 
blem is ſolved by problem 8. of chapter g. 
If this vaniſhing point is not known, it 
muſt be found by ſuch data as were given in 
the laſt problem. For the ſecond part, I 
draw the repreſentation of a plane ace (by 
§ 124) parallel to the picture and paſſing 
through the light; and on this plane draw 
I S parallel to U H, cutting the floor F, 
in S; alſo through V, VL is drawn parallel 
to UH, and cutting HL in L. Laſtly, I 
draw 8 L, and it cuts the plane X in o, and 
"EN drawing 
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drawing o p parallel to UH or to VL, it 
cuts IV in p, which, therefore, is the point 
where IV cuts the plane X, as is evident 
from th& laſt problem. In like manner I find 
IF, — cuts the ground in R :, al- 
ſo it cuts the plane V, produced behind X in 
t; and the plane W. produced behind X, is. 
gut by the fi id IV in ſ. I am now, in the 


the third place, to prove that the ſhadow of 


MN (or any line parallel to it) u upon any 
plane (as X) will paſs through the point (p) 
where the ſaid plane is cut bya line(VIdrawn 
through I, parallel to MN ; and this is evi- 
dent if we reflect on what was ſaid in & 122, 
for if we conſider the plane, (X) on which 
the ſhadow falls, as the picture plane, and 
the eye to be placed at I (inſtead of the light) 
then the line V I will be the diſtance of the 


given line MN, and the point (p) where it 


cuts the plane X, will be its vaniſhing point, 
(by F 9.) but the repreſentations (or, which 


is the ſame thing, the ſhadows) of all lines 


parallel to MN, tend to the ſame vaniſhing 
point. (by & 17.) wherefore the ſhadow of 


MN, and of all its parallels, on the plane X. 


tends to the point p. Q. E. D. 


CXXVIII. Hoving given the jor TRIS of 


aline, alſo its Inter ſettion with a plane, whoſe van- 


i/ſhing line is given; to find the vaniſhing line of 


the plane of ſhadow which Pelſes by that line. 
q CASE 
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e A884. +. 
When, the given line is parallel to the picture. 


Loet A B (fig. 73.) be the repreſentation of 
a line parallel to the picture, cutting the plane 
T, (whoſe vaniſhing line is u C) in the point 
A. Through 1, draw (by prob 1. f 12) the 
repreſentation of a plane parallel to the pic- 
ture, and find the line a b, in which it cuts 
the given plane T; alſo through I, draw I 5 
parallel to A B, and cutting a 6 in 5: draw 
6 A, and produce it till it cuts u C in y. 
Laſtly, draw y 2 parallel to A B, and it is the 
vaniſhing line of the plane of ſhadow paſſing 
by A B. For it is evident, from the latter part 
of the laſt problem, that the plane of ſhadow 
paſſing by AB, cuts the plane T in the line h A, 
of which y is the vaniſhing point, (by 5 88) 
alſo the vaniſhing line of any plane paffing by 
A B, muſt be parallel to it (by Y 54) where- 
fore y 2 is the vaniſhing line ſought (by $87.) 


| CAS E II. 
When the given line is not parallel to the picture. 
Let 1M (fig. 23) be the given line, whoſe 
vaniſhing point is V; and let it cut the plane 
F (whole vaniſhing line is HI.) in the point l. 
Thro' V, draw V (in any direction at pleaſure) 


cuiting HL (in any point, as) in L; and ou 
2 L; 
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FL; conceive V 1 L to be the repreſentation 
of a plane, whoſe vaniſhing line is V L, and 
(by prob. 1, F 124) find its ſection q r, with a 
** paſſing through the light I. and paral- 
el to the picture. Laſtly draw I q, and V x 
parallel to it, which will be the vaniſhing line 
ſought. For if I V is drawn, it is-plain 
I'Vqis the repreſentation of an infinite paral- 
lelogram paſling ——_ I, and the given 
line 1 M, and cutting the parallel plane I $ 
r q, in the line I q, which therefore is parallel 
to the picture; conſequently the vaniſhing 
line of the plane I V q, muſt paſs through V 
(by 5 87) and muſt be parallel to 1 q (by $ 54) 


COROLLARY. 


CXXIX. The ſhadow hn of a line (MN) on 4 
plane (X) paſſes through that point (x) where the 
vaniſhing Line (V x) of its plane of ſhadow 
(I q V.) cuts the vaniſhing line (U H) of the 
ſaid plane (X) Vide 9 119, page 233. 

COROUOLLART IR 

CXXX. The ſhadow of any line on a plane pa- 
rallel tathe picture, is parallel to the vaniſhing 
tine of its plane of ſhadow (Vide & 54.) 

Thus 23 (fig. 73) is a line parallel to the 
ground or ceiling, and H M is the vaniſhit 
line of the plane of ſhadow paſling by it — | 
the candle I, wherefore its ſhadow 24, on the 
plane W, js parallel to H M. 

+ A. THE- 


* F 
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| A THEOREM. 


CXXXI. The ſhadow of any line (caufed 
either by the ſun or a candle} on a plane to which 
it is parallel, quill be parallel to that line. 

This demonſtration is the ſame as in & 112; 
and the ſame concluſions may be drawn as are 
mentioned in g 113 and 114. 


ns 


CXXXII. The ſhadow of any point (M fig. 
73) ts fituated in a line (1 M) paſſing through the 
fight (I.) and the ſaid point. Gp 

The learner is now furniſhed with every 
thing that-can conduce to the finding of right 
lined ſhadows.; and his own ſagacity will point 
out how he may obtain points for the forma- 
tion of thoſe curves which are generated by 
the ſhadows of curves on planes, or lines on 
curved ſurfaces {Vide page 245.) As a ſum- 
mary of the whole, I have added, in fig. 74, 
the repreſentation of a room, with the ſhadows 
of the ſeveral objects therein ; and it may af- 
ford the mind an agreeable amuſement to ob- 
ſerve how the various methods, which will 
: ſpontaneouſly reſult from contemplating the 

foregoing problems, concur in producing the 
| Tame effects. | PP 
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Of the refletion of objects by plane mitrours ; as 
looking glaſs, or the ſurface of water. 


HIS ſubject (as well as the laſt) is 
more fit to be ranked among mathematical 
recreations, than to be placed among the uſe- 


ful parts of ſcience. The only caſe in which 


it can be ſerviceable is when we want to re- 
preſent the reflection of objects on the ſurface 
of water; which being always parallel to the 
horizon, the method of — is ſo void 
of intricacy that a formal diſcuſſion would 
be unneceſſary. However, ſince the reflect- 
ing plane in oblique fituations has been con- 
fidered by Dr. Brook Taylor, and ſome o- 
thers, as appertaining to the ſubje& of per- 
ſpective, I ſhall briefly explain the manner of 


repreſenting objects that are cauſed by ſuch 


. 


reflection. | 
GENERAL PRINCIPLE. 
CxXXXIII. Itis uni verſally known, thatif any 


object is placed before a plain mirrour (or look- 
© Ef glaſs) 
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inp glaſs) an image, exactly ſimilar tothatiobe: 
jeck;will be formed by reflection; every point of 
which image will be juſt ſo far beliad the 


glaſs as its correſponding point in the real 
original objetF is befpre the glaſs; Thus let 
h > 75 and 76.) be the corner of a priſm 
and; ing ona plane, G, from. which. N A 0 
be drawn per pendicular to the plane of the 
glaſs, M, and cutting it in o, then if a o lis} 
— and o is made equal to à o the 
point à will be che gone where the itfapcch 
2 is formed. | ' di nl 
From henoe' we may conchuſley! thitiGhen: 
the real object and the mirrour are fixed, c 
image formed by reflection will apptar anf 
actually exiſting in a fixed poſition j ahd. 
if we would draw) a perſpective repreſentiation! 
of the image thus formed, we have nothing 
more to do than to conſider this reflecteulimage 
as a real object, of the ſame dimenfions am 
ſhape with the original object which 1cadſes: 
it, and placed in t th ſituation which the u 
bovementioned Lr of A ay rant 
will #hrow it in. 3412 - 06 02 
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CXXXIV. ＋ he reflection (a, fig. 254:d76) 
of any line (a b) is ftuated in a plane (aabb)paſ- 
ſag byx hat line perprnciculur to the nirmt IM.) 

For [the :refleRion of any point, a, lin the. 
line a bois: mea 4th 2 4, ' perpendicttar 
43t vw to 


( 4s Þ 
todehecmirroury:Myii{by-$>n1391) k-. 
the 226 bis — 
rodr, YE. 


oi : ot! nig 4 1 T 5702 31. 22 eels 


10 f H E E O RE N rr 4 


mig 1 10 10 1 oy = *3 


0 e NV. Theangle (boo, fig. 50 ele 


reds Ius (a b) pnake N iitl abe face ef fa mirbouri 
(My &s u, the ang/e; (oc 5) erhielt rela 
ms: fab) ei the rome te miro 
J. ad) 1901 v7 nir 21 ll s 1910J 
"72 a b be produced till it it cuts the: mi- 
rau in and. from the ert 


may Bo dtave bio: perpenditular to eee 
rum 


andeputtihgritan 0; then if o e is d 
fury be bo menſures tho inclination of ths 
lineihe to the micour M. (by E. 11.2defti 

et boo be produced, and make 50 

. hen is & the reflection of b, ad bc wilt: 
be the reflection of b c (by 5 1 3.) and becauſe 
in the tro trian ngles cob * obe the 1tyrd) 
ſides q p alia and the included —— 
cot are reſpectively equal to the vids 
o and bo, and the included fightrangle: 
q, therefore the angle 4c o is, equal to 


the angle Dee o. (by E. 1. 40 QUETD. 
N EB O R E * Wo 3 S2O 


Q Db. } W. 45% dn -3 Ian THY * 


8 55 VE The anglela 7 8 
e plage(W X Z):m 2 
7 


185) $18; 0 1 


fig- 76.) which ; 


rour (M) is 8 to the angle (oed) 
which 


— 
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which its reflection (V Z w x) makes with 


the back of the mirrour. 


For from any point (e) in the interſection 
(YZ) of the real plane with the mirrour, 
draw de on the real plane, and eo on the 
mirrour, each perpendicular to Y Z; then 
the angle dee o is the inclination of the plane 
WXYZ to the face of the mirrour M (by 
E. 11. def. 6.) and the plane (de 4) paſſing 
by theſe lines (d e and eo) will be perpen- 
dicular to Y Z, (by E. 11. 4.) and, conſe- 


N „to the mirrour M, and to the plane 
X 


Z. (by E. 11. 19.) Wherefore, on 
this perpendicular plane (d e 4} draw d o * 
pendicular to eo, and make o4 do; then 
will ed be the reflection of dee. And fince 
the ceal plane (W X Y Z) paſſes by de and 
YZ, its reflection (YZ wx) muſt paſs by 
e d and T Z, and, conſequently, is meaſured 
by the angle o e d which is equal de o. 
oer 
CXXXVII. Hence the triangle bco is in all 
reſpects equal and ſimilar to its reflection 6 co: 
and and the trapezium bo oa is equal and fi- 
milar to its reflection booa. And the reflec» 
tion of any plane figure is equal and fimilar 
to the real plane figure ,which cauſes it, and 
5ohted in the fame fituation with reſpect to 
he back of the glaſs, as the ſaid real figure 
is to the face of the glaſs. YT ROO 
wg | CO ROL 
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The floor F is Perpenckener to the Fae of 
the Mirrour M; wherefore its reflection will 
be per rpendicular to the back of the ſai tmir- 
rour (by $ 136) and conſequently will be a 
- continuation of the ſaid plane F; ſo that the 
vafſiſhing line, H L, of the floor, will be the 
vaniſhing line of its tefletion. Rs 
The mirrour 'M' cuts the floor P in? g. 
which produce to its vaniſhing point V / Vas 
| $ 88) and becauſe the mirrour (M) is — 
dicular to the Hor#zon, draw VI 
dicular ty HL; then is V 1 the vaniſhing 
line of the ſaid mech, Vi. ae 8 104,” pag 
194 
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184) next (by prob. 10, 3) find the 
caring pod (l.) y6f alli 4 — 


to the mirrour, Then it is evident t (by AR. 
that the repreferitatioh of the $3; 
* point (A) will be in a line (A L) —_ 
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— M Sos age 199 and — 3) where- 
fore draw I 4, making with the back of the 
mitkdut che an le G1 = Gl, then is L the 
""tefid&Mon of a H (by 9 135) whetefore pt 1155 
cing I @ to v, I obtain the vaniſhing” point of 
tbę refſection of A i, or of any line parallel to 
iis (by 8188. and 7,0% In gikę, manner, if 
through any point a, & line a bjisdrawe per- 
: pengicular to La, it mνν beg ęſtegmeg or- 
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Wharęfore it rieren I. Im 1s Gawn parallel 
do a b, the angle m ; Cr is equalitagthe.apgle 
| .which;A, ah ns CR ee the glaſs 
M A Making) with, J,1{(G. the, angle 
8 Te Gi then. if, II. is produced till 
el the horizontal line H V, we obtain; the 
. Xapifhing,pointzof, the refleqtios of A,B, and 
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Another Method. 


| LetI(fig.77)be ſuppoſed to correſpond with 
the any point i in the figure whoſe reflection is 
to be repreſented. Firſt draw a figure ſimilar, 
and correſponding to it'(Yide page 199 and 
200 ;) thus I a, correſponds with : A; a b with 
A B; and becauſe I can ſee the reflection of 
objects i in the mirrour M, which are hid by 
the fide of the room E (the door D being open) 
I ſuppoſe c b to correſpond with the fide . a 
room adjoining to the point B, and parallel to 
A :: in this fide b c, I ſuppoſe there is a door 
into the ſtreet; alſo at the point c, I ſuppoſe 
there is another fide of the room, c d, run- 
ning parallel to a b. Having thus obtained a 
figure ſimilar to the real figures, whoſe reflec- 
tions are to be repreſented, I ſuppoſe I G 
(which was found before) to be — ace of the 
mirrour; and I draw ow ſeveral lines I a, ab, 
bc, c d, &c. of the ſame length, and in the 
ſame poſition to each other, and to the back 
of the mirrour I G, as their correſpondents ' 
I a, A ab, bcand cd, are to the face of the 
mirrour. Then regarding this reflected figure 
as a real figure, ſimilar and correſponding to 
that whoſe repreſentation is wanted, we may 
proceed as taught in problem 11, page 216, | 
Having thus found the reflection of 
the floor of the two rooms, every thing 
elſe is eaſily determined ; becauſe the cor- 
ners 
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ners of the room, and the edges of the 
door, are parallel to the mirrour; and the ſe- 
veral boundaries of the cieling are parallel to 
thoſe of the floor. But to be more particular, 
v is the vaniſhing point of I 2; (Which is 
the reflection of I a) draw i v, and cut it in 
1 by a line paſſing 'through A and L (Vide 
§ 133) then is 11 the reflection of i A. 
Through 1 draw 1 # parallel to A N (Via. 
$ 139) and through O draw O v, cutting 12 
in n; then is iO 1 the reflection of the pa- 
rallel fide of the room i ON A. The vaniſh- 
ing point of à 5 falls beyond the bounds of the 
plate. Wherefore through any point (K) in 
the line A B, K 1 is drawn parallel to i A, 
and cutting the mirrour Min 1; then 1 y is 
the infinite repreſentation of the reflection of 
K 1 (by F 138) and a ruler laid by K and 
L gives k, for the reflection of K (Vide 5 143) 
wherefore ſince 1 is the reflection of A; 
and k, that of K, 1 k is the reflection of 
AK. Let a ruler be laid by B and L, cut- 
ting 1 k in 2; then is 1 2 the reflection of 
A B. Draw 2 p parallel to BP (Jide 5 139) 
and lay a ruler by P and L, cutting 2 p in p. 
Laſtly draw n p; then is 1 2 Þ n the reflection 
of the perpendicular fide of the room AB PN. 
How the reflection of the door, the inner 
room, and the bird- cage (the ſides of which 
are parallel and perpendicular to the mir- 
rour) are determined will eaſily appear from 

inſpecting the figure. N = | 
| = 
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is inclined to the horizontal lige! Let it alſo 
be noted, that S js the center, and I S is the 
diſtance of the birizontaf lind line (H L) and alfo 
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Produce B A to its vaniſhing: paint S, and 
draw P 8; then is P 85 the vaniſhing line of 
a plane perpendicular to the mirrour; for 
el plans paſling by the lites wepre- 
ſented by A H and B Pi perpendicular ti che 

mitrour {by y E! i118.) and Nis its wagiſhſng 
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lar ta the tnirrour, (and paſſing by i. For 
draw A P, which is tie repreſentation of a line 
pendicular to the mirrour (hy the laſt 
ration) wherefore 1 the lines 
repreſented by A;, and A p, is perpendicular 
to the mirrour M, (by E. 11. 18. ). and the was 
niſhing line of that plane muſt paſs: throug 
P.; (by : e amen 1 (by 
) 54.0 „ by Ae=T 3 
We may now gs: 3 FN wn \f p 
*11T9 find the reflection (i i) of any line (A 

whoſe Fepreſentation und ſection (i) with the mi 
rour,” together with the vaniſhing line (H L) o 
the plane (F) in uubicſi it is ſituuted, are J l 
„150 2 
Through A, the extremity of the 7 
tne Joby A 55 Bo through P draw at plea- 
ny line P R, cutting H Li in Q, and the 

vailbing. 1 line, 5 R, of the mirrour in R; 
through A, draw A Q cutting / g produced 
in q; through q draw q R, cutting AP 

in c; then is r the point in which the perpen- 
dicular. A P cuts the mirrour: For P.R may 
be conſidtred as the. waniſhing line of a plane 
ngtcular to the mirrour, becauſe it vaſes 

through P; alſo: becauſe it cuts H L in Q. A 
igothie ſection of the ſaid plane with the: le, 
A; land qr is its ſection with the mirrour 3 
wherefore the pojnt r is in the ſurface af the 
mirtour M; and it is alſo in the perpendicular 
| A P : conſequently the point r is the * 
the 
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the ſaid porpeniiou lar A P/ with the mirtout 
Mi' We have nom nothing more to do thai 
to make 1 linre ntation to Ar for 
then the point 1 will be the reflection. of ts 
point. (by 33.) To do this through 
and A, draw any two lines, Pt and Alu, 


tand o, by a line paſſing through r 2a. 
u x=A u, and drawet x, — A p ina a 
thon is r 1 equal in repreſentation to A N 4 
$ 84, page 123) and the point r is the. 
tion of the point A (by G33) and. — 
che. point i is fituated both in the mirrout 
and the line in queſtion 4A; 7 L is the reflec 
tion of i A. We eee to the fourth 
— a 
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The refle@ion Ga) — 381 ns 
plane paſſing by A 5; and perpendiuular ta 
mirtour (by $ 134) of: which plane Ev, 
vanithing-line- ¶ ide page 26 vg 
the point v, where i Nhe produit 
the ſaid vaniſhing 'hrie P . — 


point of (i 1) the geſlaclion of iA fg. bHHaviig 
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line, n q wofithmtefjeGtioniafone: fide( Ad) 
the won, oif let ſappoſe — mlccoaeir 
extremity! (20h; thts hich ro Han w? 
og (a) i in ] v with the other extremity 
ge 200) we may then — BL 


ani CES the ſeveral phjea 


whoſe.ce reprefent x taking 
care 4 * evera 7 are drawn inthe ſamp. 


poſt- 
no H 


[ 248 J 
politions reſpecting J a, as the real lines which 
form the ground — in reſpect of A i. 


Then will this ſimi re enable us to find 
the reflections of the — horizontal lines, 
and be very uſeful if there are many complex 
objects. (Pide page 264.) 

As theſe two examples comprehend the 
moſt difficult ſituations that can be aſſigned 
to the mirrour, it will be needleſs to explain 
the method of determining the reflections of 
the objects by the water in fig. 79; for in 
this call, the reflecting plane being perpen- 
dicular to the picture, all lines and planes 
which are perpendicular to it, will be paral- 
lel to the picture; and conſequently, to find 
the reflection of any point of an object, we 
have only to draw from that point a line per- 
pendicular to the horizontal line (which is the 
vaniſhing line of the water or —— lane) 
and continue it ſo much below the — ö 
the water as the point, whoſe reflection 7 
wanted, is above the ſaid ſurface. 
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' The manner 2 * . JEL 
and magnitudes of objetts, by having their per- 
Spetive repreſentations given, with ſome obſer= 
vations for drawing extenfroe views from Nature, 
and making ſuch views anſwer the end of a map 
or plan: alſo concerning” ſuch ſituations of vbjetts 
as are not diſcoverable by Weng their Perſpec- | 
tive n * | 


IRE is this difference between a map, 52 
=”; ground - plan, of a place and its perſpective 
KA, 522 the former makes us acquai nt- 
48 ith the true ſituation, bearings and diſtan- 
ces of the ſeveral objects contained within its 
limits, but leaves us uninformed of the ſenſa - 
tion that would ariſe from ſeeing them either 
ſingly or in a group ; whereas the latter takes 
us to a certain point, gives us a view of theſe 
objects, and diſmiſſes us with that uncertainty | 
relative to thoſe: particulars ſupplied by the 
map, which ever attends a curſory view of a 
place from one ſtation only. 
The map, or 5 and the perſpective re- 
preſentation ſupply each others defects; and 
it — neſs of moſt of the preced- 
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ſuration or arbitrar alli And it mull 
now be very eaſy 4 We the p peripe 
tive repreſentation, 7 tl r a0 


tance of the pitture (by w WW. Piech | 1 rep epkefe Gf: 
tation was obtained), are gl we, oy tc 652 
tain the ground plan, Ma "the re 


Wai of the ſeveral objects "tepreſented. 


— 2 E M win 


cx. 4 perſpetive' x Has with Its Cartel 
ter and diſtance being giuen, alſa the. bearing lG 
the Compaſs) of any point in ths pifture from 


2 to conſtruct a compaſi that - ſhall ſtem 
aring of all the objects in _=_ Piiture from: the 
ge, and from: each athers 1111 % 9 


In this. and the 1 Problems I thall 
confine myſelf entirely to the BPrighk Piog, 
We: fig. 79 repreſents a perſpective d 81 
of a Landſcape d coves and . 
diſtance of wad picture. Al OW r Wo | 
ing was made, I ſuppoſe the dr took with ; ; 

a compaſs the bearing of- the neareſt corner 
(A) of the caſtle which was North Eaſt. 
This being agreed, through, A draw a 


} 1+ 771 on 


line, A B. perpendicular to the horizontal, 
line, H 4 and cutting it in a; then draw 


Ex. and deſcribe a cirele about the center 


a) 
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1) Andcongtrbct a fall com * ng hs 
point to coincide with "I a. „Thea, Will, 
this pal” inform us of the be bearing Wa 
eyery object i in the picture from each och 
and alſo from the ſtatign where the eye was 
ſappoſed when the view was drawn. Thus, 
by drawing rumb lines from the center of the. 
compaſs to the points where any perpendiey-, 
Ag ject cuts the horizontal line, we 8 
the bearing of the faid object from the eye 3 { 
we find the corner (C D) of the houſe 28450 
from the eye B N. "The corner of the ſtreet, 
E, bears E b N: the corner. of the caſtle G 
bears NN E; and the corner of the hauſe 
Li: bears N bW, &c. If we would know ho- 
any of theſe objects bear from any point in 
the picture; as if I ſuppoſe myſelf n 
A and I want to know how the ſeveral ob- 
jects in the picture bear from that ſtation 3 
ks ſt know. the ſections of the N= 
e WIS bean se want, as well a8 of 
the Ration from which thoſe E 
by 17 be inveſtigated, either with the round 
ud þ ne parallel“ to it. Thi 
rg brown adler by the ſtation A, 2b 
the lotion of i e qbject Th beating om 
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it I want; and I mark where it cuts the ho- 
rizontal line; by which point, and the center 
of the compaſs, I lay a ruler ; and it will ſhew 
the bearing required, having regard to the ob- 
ſervation, page 200. Thus a ruler laid by the 
points D and A cuts H L in c; by which 
point, and the center of the compaſs (I) if a 
ruler is laid, I find the corner of the caſtle 
AB, and the corner of the houſe CD 
bear Nb ET E and SbW+W from 
each other; and by the obſervation, page 
200, it is evident that the corner of the houſe 
C D bears from the ſtation A, Sb W + W. 

The reaſon of theſe operations will ſoon 
become evident, if we conſider, that the rumb 
lines which meaſure the bearings of objects. 
from each other, are lines paſſing through 
thoſe objects parallel to the horizon: conſe- 
quently e D, being the repreſentation of a 
line parallel to the horizon, and paſſing 
through AB and CD, it is the rumb line 
which expreſſes their bearing from each other: 
but c D correſponds with I c by page 200. It is 
alſo evident that the point a, is the repreſenta- 
tion of a line parallel to the horizon and paſ- 
ſes through the eye, directly over the point A. 
(or which paſſes through the eye, and cuts the 
line AB) and therefore this point a is the re- 
preſentation of the rumb line, which. ſhews 
the bearing of A B from the eye; but this 
correſponds with I a; and therefore all lines 
which havea, for their vaniſhing point, are in 
a N E and 8 W direction. 
| PROBLEM 
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CXLI. The repreſentation of any line pa- 
rallel to the picture being given, and L Fa 
as a ſcale of feet, yards, Fc. by it to find the mea- 

fare of any other line whoſe repreſentation is given. 
'_ Suppoſe the corner of the building, A B, 
fig. 79, to be 40 feet high, which therefore 
I divide into four equal parts, and one of theſe 
diviſions again into ten equal parts; then 1 
have a ſcale by which I may meaſure the 
length of any line whoſe repreſentation is 
ven, Thus, ſuppoſe I would meaſure the 
height (M N) of the houſe Y, a ruler by 
M and A cuts HLing; alſo a ruler by N 
and g cuts A B 30 feet above A, which is the 
height required to be found. For the reaſon 
of which Vide 9 69. | 

But if the line I want to meaſure is not pa- 

2 rallel to the picture the operation will be a 
little more complicated. Thus if I want to 
know the length (M Q of the oblique front 
of the houſe Y ; through one extremity (M) 
of the given line M Q, draw a line M N pa- 
rallel to. the ſcale line (A B) and by prob. 4, 
caſe 1, page 205, cut off from it a part Mg 
_ to M Q; then by the laſt proceſs = 
off a part of A B equal to M q, which wi 
ſhew the _ required; in this caſe 20 feet. 
This proceeding ere no demonſtration; alſo 
various other methods will preſent themſelves 
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Sar, 10 bil 201 ed (6 
1501 Thet two foregoing Problems will. | 
teach us to draw extenſiye views of, bays, 
rivers, head-lands'and capes, in a manner perry: 
fectly agreeable to the rules of perſpective, 
and which ſhall; afford ſuch; information of 
their bearings and diſtance, fram each other, 
and alſo of their appearance, as ſhall: be vaſtly, 
ſuperior to any map or common drawing con- 
ſidered ſeparately; and is wor thy the __ 
o gentlemen in the ſea ſervite; who w 

5 be enabled to make their accounts — 
the Places they have viſited much more 
ful, pleaſing, FR. valuable, a, aal 


done. 4 240 1103 930 1 9090 
ol confruft p | aps 8 ihr e 
6 ; Fenfrue * VieWS ith certain; and prapriety., 


For this purpoſe in fig 80 isla view of 
river or harbour, in ich fen the ſeverak 
ints and head udands there exhibited ; w-hibH 
view /I ſuppoſe the artiſt dtaws inithe follows 
ing manner. Provide a ſquare frame (a be 
fig. 81) which croſs with two large threads 
hL and vr) parallel to the fides of the frame, 
one of which (dr) paſſes through its center, 
and the other (h I) cuts vr in ſ, which is 
about one third of vr from v; in the middle 
( vyof. the fide a b, let a hole be cut to fix in a 
Joint * ny r the n bo , 


1 
which; je be of #ny length ſhorter that! | 
(v a) half the ſide of the frame, Allo: at m, 
another joint, m'i/ muſt be fixed to v m wich 
a — which will let it open ſo a8 to ſtand 

at fight angles to vm. In this joint (m i) / 
hole muſt be made at i; t that when the 
whole is properly fixed, rhe hole i indy Ye. x= 
actiy oppoſitè to the point ; for which reaſon 
m i muſt be equal to v ſ. Let v and h be con 
ſidered as/the points of contact of arcs having 
ab and a e ſot᷑ their rangents: ald lines equa 
to fi for their radii; and divide theſe ſides 
à b and a c each way from vY and H, into . 
equal to the tangents of We | 
and (if — Bldey 
ter points of the compaſs. Cry theſe 
viſions let threads be paſſed parallel to a b — 
ac; and, by this means, the frame will be 
divided into unequal ſquates, and is finiſhed 
and fit for uſe;; but it villa be proper for 
greater diſtinction ta make the threads which 
through every fourth diviſton from and) 
„at which expreſs) whole points) large and 
black ; thoſe again which biſect theſe and 
expreſs half points ſmaller and red, and thoſe 
which again biſect theſe laſt, and ſhew quars 
ter points, ſtill mal ler andi white 75 IAQ 
When we want to draw any view with this 
inſtrument; on the paper allotted for that pur 
poſe draw two lines, H L and VR gigi 80, 
croſſing each at right angles in 8, and divide 
theſe lines into tangents ſimilar to the divi- 
1 3 ſions 
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fiptis'on the frame; aſſüming an Tadfus (85 
or that purpoſe,” which, by this means, be. 

Emes the diſtance of the picture? 
through theſe diviſions dw Ines dividii 
the paper into unequal ſquares fimilar to 


| _— fig. 81. Let the artiſt now take Kis 


ratus to ſome elevated ſtation;ꝰ and 

eln his frame before him, he ill, by Tobk- 
ing through the ſight i, ſee the objects he 
wants to draw depictured on the ſquares ef 
his frame; which he may eaſil 424 accu 
rately copy on his paper, by drawing'in each 

| Fquare what is containgd in the correſpon 
ſquares of the frame. Laſtly, let him take a 
compats, and ſet the exact bearing of any ob- 
ject he has drawn; as ſuppoſe he — the 
peint K bears N Wb W,. then making 81 
equal to the diſtance of che picture, and draw - 
ing TK, we obtain the N W b W point of the 
compaſs, by which the other points may be 
Arn; from hence tht bearings of the ſe- 
veral obj jects from the eye, Aut from each 
ther, meh de determined by Prob! I; and ifwe 
can give'a tole table goeſs ad the height which 
p by object in the picture iy above the ſurface 
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tha diſtances; Thus * 
oo nee ane val to tx 3.4 cant, Jo 
| — ſix equal ef 8 Nen 
the figure ſhews. I 
ſtance of any two: 20d D, pg 
(by the laſt, Pro — 3, x equal 
eo B Dx or, thus, Fe D dil it 
Fa i bnd d equal 0 u 15 


ing a ruler bid and B, and D, it cuts ux in the 
points g and-h, which by che mute 
- yards alunder {Hide 578.) — 1 

„ III. Nec eweeah hs obtain ibg 
» pf, every; abject from. any two. Ron a 

ahs place of the eye, and alſo from any 

= K) and fnge we NAP ad ed er 
„amy two pf.theſe, object e erden en 
ꝓrrſon hg is the leaſt conyerlant in che act of 
Aurxeying, will ppt. he at ajlofs ha to, plot 


theſe objects in a map or plan; from whence 
; the true bearing and diſtances of them all from 


each other may be known. 
e why the: ſquares Ce Dil arg mot 
; «76 Irm 12 2: 4 equal. 2 8 


cxllv. Some may wonder that in thereti- 


\ . culated frame I make uſe of unequal diviſions, 
; | formed 


| 281 
formed by tangents, inſtead of equal diviſions 
which would anſwer the ſame end; but #dvanic 
tage ariſe from this, which the eommon'me-' 
thod of making equal ſquares will not ſupply. 
To exetnplify ſomeè of theſe, ſuppoſe I have the 


- vaniſhing point m, fig 80, of one fide of th 


roof of the houſe (M) I may eaſily find the 


vaniſhing point (n) of the other fide; by tak- 


ing n, eight points (or large diviſions on the 


horizontal line) from m; becauſe eight points 


are equal to a right angle; but if the fronts of 
the houſe were not perpendicular to each 
other, ſo many points, quarter points, &c. 
ſhould have been reckoned from m, as might 
equal the inclination of the faid fronts to each 

other. Again, becauſe I know that moſt” 
churches ſtand eaſt and weſt; I mike one fide? 
of the roof of the church tend to the north” 
point in the. horizontal line (Which, ii this 
example; corteſponds with the center of the 
picture; and, of conſequence, the other fide” 
of the roof which ſtands eaſt and weſt, muſt 
be made parallel to the horizontal line. 


If it ſhould be objected that theſe Uſes of A 


perſpective drawing cannot be underſtodd by 

erſons unacquainted with that art: I muſt 
obſerve that the ſame objection lies againſt 
all geographical maps and charts, which are 
uſeſefſs if we know not the principles” on 
which they are conſtructed. If a map is 
drawn by the principles of ſtereographic pro- 
jection, the beatings and diſtances of the 

ory | places 


( 28g ) 

plages laid down, cannot he: obtained; by tho: 
fame, means as we. mcabane: a map conſtructed 
by dhe aphig projection. And each of 1 
thaſę are different from en we are 
to, Porn at, che map is conſtructed by Merca- 

projection, which differs again from the. 
. — > far. theſe; reaſons the ſcientifical- 
Writers on anden thought it necei- 
of to inſtruct the mariner in the principles | 

Il 


theſe kinds of projection; and it ies 


ped. that the art of perſpective will, in time, 
15 tered as a branch of ſcience, with 
which nar officer ſhould not be wholl Yu 
ac 1aunte FE” 4 _ ff OR} J. 
"lt muſt, be acknowledged. chat, as 0bjedts- 
recede to a great diſtance, their ſituations: | 
grows leſs and leſs pere a and tho rules 
we have laid down will only furniſh, with 
certainty, tha beatings of — ſeveral objects 
from the eye; but this will ſuffice if we maler 
tvyg drawings from ſtations, whoſe bearings; 
and diſtance from each other ate mentioned — 
and if What ig ohſcure and too far off at one ſta· 
tions is more at hand and! diſtinguiſhable in } 
other; then will theſe two drawings ſup- 
y all the  datai.neceſlary to plot the vi 
. — * g map, ( amet zh tag | 
I would not infinuate that the aeg 44. 
forded by theſe methods is to compare with 
plans made by ſtrict and careful ſurveys: and, 
at beſt, they are, deficient. in the moſt uſeful: 


information which the others lupply 5 — 


1 


the ſoundin 9 or depths. of water, which alo 
are to regulate the courſe of the v Ref 15 
when the Jong. artiſt, who is maſter of x per- 
; ective, is furniſhed ith a good plan, b 
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confirurt ſuch views as will 1 uſefu 1 2 
ornamental companions for it, and e op title 
1 to the favour and patronage. of his A 


LV. From thets methods of mica 
the bearings and diſtances of objects reprelent- 
ed in a 0 view, we come at the tru; 
knowledge of their ſituation, which we find, ft 
ſome inſtance, 3 12 different Arz- wh 1 

e ſhould apprehend from a 6 
the drawing Caly.” Thus I find ir them 
fronts of the houſes Y and Z, on 1 the righ 7297 
L fide of fig. 79> recede from each ot ot 2+ 3th 

hat "yg gart 51 are 5 more apart 55 the 


peareſt pork 'wh h I ſhould not have. i 
eq, from: 9770 inſpecting the, u yt 


2 Contrary, an ignorant, perſc 55 N un 


et approach 255 other z oy 
a FE eur might, from Viewing. t 0 5 
theſe figures alone, copceiye the tWw- 
Jt Were ph rallel. This is a — in 64 


{t own Fl erſpective r eſentation of a an 

5 gives an en What arzſes 

Fa win g the real object itſelf for I belebte, 
ug houſe Z was Yd: from, the fig 

al 70 is alſigned to the, eye in this 

e the. ront would ſeem to recede f "an 
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fofible to draw a dba hill vids; becaafe; 
its advocates, ſuch à view will impart” to MY 
mind a conception, that the objects are Htt'9 
ated on an aſcending plane; for if the vihitHL 
ing line (VI) of che Bil is higher than the bot 
toms of the houſes, the repreſentations 
thoſe bottoms (which tend to ſome point 
the ſaid vaniſhing line) muſt riſe;' as they do 
in this example; or if the ſaid bottoms of the 
| houſes are above this vaniſhing line, then they 
will be hid, and a perſon who views, the draw- 
ings will conceive them placed in a ditch, A 
this argument turns upon the conceptions 
which will ariſe from viewing ſuch, drawingsy: 
I. confeſs myſelf unable to decide, unleſs I had 
heard the unbiaſſed opinion of great numbers, 
of perſons, on viewing ſome, well executed 
drawings of this ſort. But of this I am cer 
tain, from mathematical evidence, that the 
picture formed on the retina, *{Yide Art. 39 
page 74) by viewing the preſent ſchemp, has, 
the ſame outline as the picture, which would; 
be formed on the retina, by viewing a row of 
real houſes ſituated. on a deſcending plane ; 
that to me, this repreſentation does not appear 
to be the repreſentation of a row of Houſes 
ſtanding on an aſcending plane, but the cots"! 
trary ; and that ſeveral perſons to whom 1 
have ſhewn a drawing of this kind rudely exe 
cuted, have directly pronounced it to be a street 
going down bill. And I have no doubt but if 
any good artiſt was to make a painting Gr 
. drawing 


* 1 

drawin .of this kind, althou the repreſen- 
tation. f the farther end 2 deſrending 
plane would, in reality, be higher than 
that af the neareſt end, the moſt. ignorant per 
ion (who in this caſe would be the moſt pra- 
rl p ronounce it to deſoend, by 
2 from the diſpoſitions di 
ehe which inſiſt e iger big 24d. 


2 ng ed bt; 
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xl VII. " Having given the repreſentation 
* B, fig. 47) of a line divided in a certam point 
(d); alſo Its Fang Point (V,) to find A 
portion of its ris (A'4 and d B.) ou 
Through th. e points V and d draw any two 
lies (V L and à d' b) parallel to each orher 
aſſume any point (D) in the line VL, an 
9 — hi . and the extremities of the giseft 
B) draw lines cutting à b in the points 
4860 80 Then will a d and ꝗ b have the fame 
pfoportion'to each other as the originals repre- 
ſen d by Ad and d B. 18 | 
O WOT £ 2f! VI us ; 
DEMONSTRATION. 
Bebauſe V.L paſſes, through the vaniſhing 
point (V) of A B, it may be confidered.asthe;\ 
vaniſhing line of a plane paſſing by A B; and 
becauſe a b is parallel to it, it is _ repreſeny! 
tation of a line parallel to the picture ((Fige., 
$154) whoſe, parts (a; d and dib) have ths 
ſame 6 proprepon to each cer, as the originals. 
repre- 


3268 


+ 
- 


„„ 
repreſented by them (by & 59). But the tri» 
angles ad A and B d b, are the repreſenta- 
tions of ſimilar triangles; becauſe A a and Rh 
repreſent parallel lines {Vide Q 17) wherefore 
(by E. 6. 4) the original of A d: original of dB:: 
(original of a d: origin of db::) a d:d b (by . 

E 5. II) QED J 
PROBLEM IV. 
CXLVII. To draw a triangle foniler to one 
whoſe repreſentation is given; the' vaniſhing line 
and its center and diſtance of the plate in which 
it is. ſituated, being alſo given. nd * 7 
Let abi (fig. 8) be the reprefentation of 
4 triangle ſituated in- a' working plane, whoſe 
vaniſhing line is VL, and I is the place of the 
e (Vide page 24 and 199, &c:) produce the 
daes of the triangle to their vaniſhing points 
V, L and d, and draw the diſtance lines 1 L, 
IV and Id: then ſuppoſing the point I to 
correſpond with i (Vid? page 200 and 202) if 2 
line (A B) is drawn parallel tol L, cutting the 
other two lines any where, as in the points B 
and A; a triangle, I B A, will thereby be 
formed ſimilar. to the triangle repreſented 
iab. For the reaſon of this operation, Yi 
Prob. 9, page 213, which is only the con- 
verſe to this. | 11 
By the foregoing problems we may find the 
magnitudes and poſitions of all the principal 
objects repreſented in a picture; but W 
| eit 


L 4] 


W its * Beh. ib . or have 


ESE "we can 14 pt cheir ſolu- 
a ee 


1 en extend its — 
er 2555 70 amuſe the eye! Let 
this is very ſeldom done; and indeed many 
very fine and admirable productions would 
diſcover much impropriety if meaſured with 
the tigour of theſe Problems. The fallowin 
Peablems:will; in many caſes, help us to fin 

the center and diſtance of the — when“ 
the angles and the proportions of the ſides off 
* a . l 5 knen. 
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xlr. 175 the repreſentations 


17 Sar into tano puri, 
| 1 bg BY and 1 of thoſe parts: 
a 'B) to eachother; to ne the. wee 


... „ bete 
Tsa d draw, at ears the linea by 
d make a d to d bas the pho repr | 
A'd js to that reprofented by aB Draw aA and. 
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in — dee 
ben only the copverls: ol; Problem. III, 
"207; 3 7 0s 25 dungen 
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COROLLARY, 


CL; Hence if the repreſentation of two is; 
vided lines are given, the vaniſhing line of the 
plane in which they OY: Ins wh by act, 
Vid 3 oy L 


PROBLEM vi. 


la. The repreſentation fi hen fg 82): 3 

ay being given, with the upniſhing, line, 
L. of the plane in which it is filuated y as a 

— angles of the ſaid triangle : to find tht center 
ond diſtance I S of the given vaniſhing, ne 

Suppoſe i b a, to be the repreſentation of a 
_ right-angled triangle, whipſc _ angles 
repreſented by bai ang bi a, ar s each equal 
to 

Weder che fides of the given bringts to 
their vaniſhin points V, d and L; then- 1 4 
E. 3. 33. on Vd deſeribe the 5 
circle, which ſhall contain an angle e 57 to 
that repreſented by b i 4=4 5. Alwe on d L 
deſcribe the ſegment of a circle, which ſhall 
contain an angle equal to that repreſented by 
bai, (which in this caſe is alſo 45") ; then 
from t e point (1) where theſe two arcs cut 

each other, draw 18 perpendicular to VL; 
then i is S the center, and I S the diftance of 
the giyen ung Rae v B. 


DE MON. 


1 «92 ] 
PÞEMONSTRATION, 


In 5 32 it was demonſtrated, that when the 
place of the eye (I) was laid down on thepic- 
ture, the diſtanee linas (IV and 1d) of any 
viſuals (i V and ĩ d) make the ſame angle with 
each other as the original line repreſented by 
thoſe viſuals; wherefore it is. evident (ſrom the 
conſtruction and E. 3. 21) that the place of 
the eye (I) muſt be in the circumference. of 
both the circular ſegments; conſequently it 
muſt be in the point (I) where thoſe ſegments 


cut each other, Q. E. D. 


COROLLARY. 


CLIT. If the repreſentation of two fides of a 
ſquare had been given, it is eaſy to petceive how 
it might have been reſolved into two ſuch rights» 
angled triangles as is repreſented in this ex- 
ample; or if any irregular trapezium of a 
known ſimilarity is given, it may be reſolved 
into triangles, whoſe angles will be known 
from whence the center and diſtance of the 
vaniſhing line may in like manner be de- 
N termined. 1 1 
Any perſon verſed in the theory and prac- 
tice of perſpective, will eaſily find the hori- 
zontal line of moſt drawings or paintings 
that fall under his obſervation ; and, if the 
piece is executed with ſkill and propriety, its 
center and diſtance will be pointed out, to an 

U 2 intelli- 


— —f— — — — — — 
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intelligent obſerver, by ſeveral, concurring 
circumſtances, which it would be needleſs to 
mention, as by this time I conceive the reade 

(whom I ſhall now ceaſe to call the Learner 
has ſo much knowledge of the theory of this 
art, as will enable him to extend the practice 
beyond thoſe limits, which are needful to be 
explained in books. - | 
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Of the Anamorphofis ; and the 3 7 
objetts on irregular ſurſaces compeſed either of 


Curves or a variety of planes, en. 4 


theatre. 


I SHALL have occaſion to ſay bit little FR | 
theſe ſubjects, the firſt part being rather 
recreative than uſeful ; and — other, when 


taken in its utmoſt latitude, caſily ſolved by a 


general mechanical proceſs, although it 
might require much ſtudy and labour to invent 
an 


orm rules for the ſcientiſical ſolutions 
the caſes that might be propoſed. 

It was obſerved before, that when the — 
ture is inclined to the original objects, 


of 


repreſentations become very diſſimilar pen | 


them; and if it is ſituated very. obliquely 


with reſpect to them and the eye, the 


repreſentations will not convey (unleſs in one 
certain ran 

will ſeem a confuſed heap of lines drawn at 
random, 7 being — _ let us ſuppoſe 
A BCD, a regular perſpective 
drawing on 4 — whoſe 2 and 
| n CI. which we — * 
* 


5 


* — 


ideas of thoſe objects; but 
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agreeable to Chap. VI : it is plain that if this 
picture is viewed by an eye at I, it will con- 
vey a juſt and pleafing idea of the original ob- 
jets which are repreſented on it. Let this 
picture, which we call the Prototype, be di- 
* vided into any number of ſmall ſquares ; and 
by the top A B of the prototype, let a plane 
G H V be paſſed at pleaſure, fo as to have any 
obliquity to the fail prototype. Then if the 
rays which come from the fides.of the ſquares 
drawn on the pr „to the eye at I, are 
continued till they cut the oblique plane 
GHV, they will divide that part of k, 
A B G H, which is beyond the prototype, into 
the like number of irregular trapeaiums, (as are 
expreſſed by the dotted lines) whidh will be 
more or leſs unequal and irregular, according as 
the plane G H V is more or leſs oblique to the 
Prototype. Let whatever is gontained in cagh 
ſquare of the prototype, be drawn in its cor- 
reſponding trapeaium on the plane G HV; fo 
will the whole trapezium AB & H contain 
a diſtorted repreſentation of the regular pie- 
ture AB C D, but which to the eye, at I, can- 
not be diſtinguiſhed from that regular ipicture 
or prototype. This repreſentation may be ob- 
tained two ways: the firſt by the; rules of par- 
ſpective; for If we conſider che inelined plane 
GH Vas the picture, and as the place of 
the eye; then a perpendicular IS drawn from 
the eye to the picture, will / give. S for its een- 
ter, and 8 I- for its diſtance q and if the pro- 
| eye 
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totype ACD is confidered as an 
plane, whoſe entering line is AB. VI — 


drawn through the eye parallel to the perpen- 
dicular fide of the CEN of the 


ive V for” their vaniſhing t, and: 
or their diſtance, We are —— ; 
requiſites for repreſenting the: 
in perſpective, as is 


will 
VI 
ed with all the 
ſquares of the prototype 
exemplified by the lines diſtinguiſhed by the 


Ttalic Capitals, which exagtty correſpond. to 
thoſe marked by the Roman Capitalt already 
deſcribed: To make this diſtorted repreſenta-- 
tion appear regular, wo muſt raifc at ꝙ a line, or 
ſmall ſtick, having at top à plate with a ſmall 
hole in it, perpendieular to the plane of the 
paper, and equal to 8 Ior $ I; then provide a 
ſquare frame of the ſame ſiae with the proto - 
«ry ABCD; place one fide to coincide with 
A B, and incline it to the plane on which the 
deformed repreſentation is drawn, in an angle 
equal to SV; then if viewed through the 
hole already deleribed, the deformed repreſen- 
tation, or anamorphoſis, will exactly fill the 
ſquare frame, LUO appear een —— 
ABC 

8 be obſerved that the diſtance of the | 
I, from the line A B, that is, the ling 

T* or IM, ought never to be leſs than ſix in- 
ches; for if it is, as in our plate, the eye, when 
laced to view the anamorphoſis, will not have 
Ning viſion of the neareſt parts of it, the rays 
at fo ſmall a diſtance diverging too much to _ | 
united 
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united on the retina by 151 humours of he 
eye. Vide page 75. 

The ſecond method to "find the irregular. 
trappeziums which anſwer tothe {quares of the 
prototype, is more general and eaſy, although, 
wholly mechanical; — — infiond' of the pro- 
totype, let us ſuppoſe a frame of the ſame di- 
menſions exactly divided into the ſame num 
ber of! ſmall: ſquares, by means of th 
croſfing each other, to be put in the place of 
the prototype A BCD; and at I, where the 
eye was ſuppoſed. to be fituated, let the flame. 
of a lamp be placed (Which is better than 4 
candle, becauſe it will not alter its ſituation by 
burning lower) then it is evident the ſhadows 
of the threads on the frame A B C D, will, 
produce on the inclined plane GH , thoſe. 
irregular trappeziums which are the repreſents. 
tions of the 83 the prototype, Which 
may be traced ayers 10 Grd upan brlprpulhs 
rectet. 

I inſtead ** * a G av, nk 
other! kind of ſurface, e, Fither concave or CONVER, 
or mixed and comprized of ſeveral concave, 
convex and plain ſurfaces joined Farther, in a 
manner ever ſo irtegular, it is eaſy to, con- 
ceive, that the * of h the th threads will 
divide this irregular ſurface into ſpaces, which 
anſwer. to the 1 on the prototype. 

N. B. Care muſt be taken if the prototype is 

a perſpective drawing of various objects, that 


the flame of the 8 be pleted i in the true 
point 


TI % } 
of ſight which the eye ought to be in to view 
that drawing, agreeable to what was obſerved 

This thought, purſued a little farther, may 
hint an eaſy method of drawing the ſcenety 
of theatres z for if the prototype is made to 
conſiſt of ſuch a perſpective repreſentation; as is 
to reſult from the whole ſcenery put together, 
(in the drawing of which prototype the cur- 
tain may be conſidered as the picture, and the 
eye may be ſuppoſed ſituated juſt above the 
middle of the — boxes, or the bottom of 
the lower gallery) and if a reticulated frame is 
placed in lieu of the curtain, behind which 
planes are to be ſituated in ſuch a manner as 
may be moſt convenient for the action of the 
Drama; and if a lamp is placed in the ſitua- 
tion choſen for the eye when the prototype was 
drawn, the ſhadows of the ſquares of the reti. 
culated curtain will mark on the ſeveral planes 
placed behind it (which are the. ſcenes} the 
ſpaces which are to be filled up from the pro- 
totype firſt drawn. This method, perhaps, 
will be more practicable if a model of the 
ſtage, and the ſituation choſen fot the eye, is 
made on a ſmall ſoale; becauſe, in the real 
theatre, the ſhadows of the threads will be 


indiſtinct, by reaſon of the great diftance which - 


the front boxes (where the lamp is to be 
placed) are 'frym the back part of the ſtage 
where the moſt remote flat ſcene, which 


boundsthe whole view, muſt be. This method, 
X wy aſliſt:d 
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aſſiſted with the theory of vaniſhing points'and 
lines, explained in Chap. VIII. will enable the 
reader to amuſe himſelf with diſpoſing a num- 
ber of perſpective repreſentations together, in 
ſuch a manner as to afford the moſt beautiful 
and natural appearances imaginable. There 
is a method till better than this, If when the 
prototype is drawn, we alſo mark out thereon 
the perſpective repreſentations of that part of the 
ſtage on which the action is ta be performed, 
and alſo draw the repreſentations of the 
planes, which are to receive the ſcenery ac- 
cording to the ſituation in which they muſt be 
placed on the ſtage; then it is evident the 
whole prototype will fall upon one or other 
of theſe repreſented planes ; and if on the real 
planes, or ſcenes, the images are copied 
which fall on the repreſentations of thoſe 
planes, according to meaſures and pofi- 
tions which may be obtained by the laſt chap- 
ter; the whole will, when ſet up.in their pro- 
per places, paint on the retina of the eye the 
ſame picture as is formed by viewing the pro- 
totype from the proper point of fight. I only 
ofter theſe hints for the intelligent, whoſe bu- 
ſineſs or pleaſure may incline them to repre- 
ſentations of this kind ; and who will be able 
to underſtand me without a long train of 
words and ſchemes, which would: en- 
hance the bulk and price of thi& 
what is not generally uſeful. 
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